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To help you in choosing and designing with HP 
optoelectronic components, detailed specifications for HP bar 
code components, motion sensing and encoder products, 
LED displays, lamps, light bars and bar graphs, fiber optics, 
optocouplers and high reliability products are included in 
this catalog. 

How to Find the Right Information 

To help you locate the product needed for your application, 
there is a table of contents which indicates each section by 
thumb-tab, an alphanumeric index following the table of 
contents, and product selection guides in the opening of each 
product line section. There are ten sections, one for 
each of the product lines listed above plus a section 
containing a complete listing of application bulletins and 
notes. Section 10 is an appendix containing HP sales and 
service as well as authorized distributor locations. 

How to Order 

To order complete applications information, use the business 
reply card in the back of this book, or call your nearest HP 
sales office. Ask for the Components office. There is a listing 
of HP Component sales and service offices for the U.S. on 
Pages 10-13 and 10-14. In Europe and the rest of the world, 
look on pages 10-6 through 10-12 in the appendix for the 
worldwide listing of HP sales and service offices. 

Also in the appendix is a worldwide listing of HP authorized 
distributors. These distributors offer off-the-shelf delivery 
for most HP components. 
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HLMP-1819.: . 6^25 

HLMP-1820 .. .... 6-25 

HLMP-1840 . 6-25 

HLMP-1841 . 6-25 

HLMP-2000 . 5-7 

HLMP-2050 . 5-7 

HLMP-2100. 5-7 

HLMP-2120. 5-7 

HLMP-2135. 5-7 

HLMP-2155 .. 5-7 

HLMP-2170. 5-7 

HLMP-2185. 5-7 

HLMP-2300 . 5-7 

HLMP-2300, OPT LOO. 5-23 

HLMP-2300, OPT L01. 5-23 

HLMP-2300, OPT L03. 5-23 

HLMP-2300, OPT L04. 5-23 

HLMP-2300, OPT S02. 5-25 

HLMP-2350 . 5-7 

HLMP-2350, OPT S02. 5-25 

HLM P-2400 . 5-7 

HLMP-2400, OPT LOO. 5-23 

HLMP-2400, OPT L01. 5-23 

HLMP-2400, OPT L03. 5-23 

HLMP-2400, OPT L04. 5-23 

HLMP-2400, OPT S02. 5-25 

HLM P-2450 . 5-7 

HLMP-2450, OPT S02. 5-25 

HLMP-2500 . 5-7 

HLMP-2500, OPT LOO. 5-23 

HLMP-2500, OPT L01 . 5-23 

HLMP-2500, OPT L03. 5-23 

HLMP-2500, OPT L04. 5-23 

HLMP-2500, OPT S02. 5-25 

HLMP-2550 . 5-7 

HLMP-2550, OPT S02 ... ........ 5-25 

HLMP-2598 ... . . : 5-21 

HLMP-2599 . 5-21 

HLM P-2600 . 5-7 

HLMP-2600, OPT S02. 5-25 
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HLMP-2620 . 5-7 

HLMP-2620, OPT S02. 5-25 

HLM P-2635 . 5-7 

HLMP-2635, OPT S02. 5-25 

HLM P-2655 . 5-7 

HLMP-2655, OPT LOO. 5-23 

HLMP-2655, OPT L01 . 5-23 

HLMP-2655, OPT LOS. 5-23 

HLMP-2655, OPT L04. 5-23 

HLMP-2655, OPT L06. 5-23 

HLMP-2655, OPT S02. 5-25 

HLM P-2670 . 5-7 

HLMP-2670, OPT S02. 5-25 

HLM P-2685 . 5-7 

HLMP-2685, OPT LOO. 5-23 

HLMP-2685, OPT L01 . 5-23 

HLMP-2685, OPT L02. 5-23 

HLMP-2685, OPT LOS. 5-23 

HLMP-2685, OPT L04. 5-23 

HLMP-2685, OPT L05. 5-23 

HLMP-2685, OPT L06. 5-23 

HLMP-2685, OPT S02. 5-25 

HLM P-2700 . 5-7 

HLMP-2700, OPT S02. 5-25 

HLMP-2720 . 5-7 

HLM P-2720, OPT S02. 5-25 

HLM P-2735 . 5-7 

HLMP-2735, OPT S02. 5-25 

HLMP-2755 . 5-7 

HLMP-2755, OPT LOO. 5-23 

HLMP-2755, OPT L01 . 5-23 

HLMP-2755, OPT LOS. 5-23 

HLMP-2755, OPT L04. 5-23 

HLMP-2755, OPT LOS. 5-23 

HLMP-2755, OPT S02. 5-25 

HLM P-2770 . 5-7 

HLMP-2770, OPT S02. 5-25 

HLM P-2785 . 5-7 

HLMP-2785, OPT LOO. 5-23 

HLMP-2785, OPT L01 . 5-23 

HLMP-2785, OPT L02. 5-23 

HLMP-2785, OPT LOS. 5-23 

HLMP-2785, OPT L04. 5-23 

HLMP-2785, OPT L05. 5-23 

HLMP-2785, OPT L06 .. 5-23 


HLMP-2785, OPT S02 . 5-25 

HLMP-2800 . 5-7 

HLMP-2800, OPT S02 . 5-25 

HLMP-2820 . 5-7 

HLMP-2820, OPT S02 . 5-25 

HLMP-2835 . 5-7 

HLMP-2835, OPT S02 . 5-25 

HLM P-2855 . 5-7 

HLMP-2855, OPT LOO . 5-23 

HLMP-2855, OPT L01 .. 5-23 

HLMP-2855, OPT LOS . 5-23 

HLMP-2855, OPT L04 . 5-23 

HLMP-2855, OPT LOS . 5-23 

HLMP-2855, OPT S02 . 5-25 

HLMP-2870 .. ... 5-7 

HLMP-2870, OPT S02 . 5-25 

HLM P-2885 . 5-7 

HLMP-2885, OPT LOO . 5-23 

HLMP-2885, OPT L01 . 5-23 

HLMP-2885, OPT L02 . 5-23 

HLMP-2885, OPT LOS . 5-23 

HLMP-2885, OPT L04 . 5-23 

HLMP-2885, OPT L05 . 5-23 

HLMP-2885, OPT L06 . 5-23 

HLMP-2885, OPT S02 . 5-25 

HLMP-2898 . 5-21 

HLMP-2899 . 5-21 

HLMP-2950 . 5-14 

HLM P-2965 .,. 5-14 

HLMP-2980 . 5-14 

HLMP-3000 . 6-72 

HLMP-3001 . 6-72 

HLM P-3002 . 6-72 

HLMP-3003 . 6-72 

HLM P-3050 . 6-72 

HLMP-3105 . 6-62 

HLMP-3112 . 6-62 

HLM P-3200 . 6-78 

HLMP-3201 . 6-78 

HLMP-3300 . 6-74 

HLM P-3301 . 6-74 

HLMP-3315 . 6-101 

HLMP-3316 ... .... 6-101 

HLM P-3350 . 6-78 

HLMP-3351 . 6-78 
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HLM P-3365 
HLM P-3366 
HLM P-3390 
HLM P-3400 
HLM P-3401 

HLMP-3415 
HLMP-3416 
HLM P-3450 
HLMP-3451 
HLM P-3465 

HLM P-3466 
HLM P-3490 
HLMP-3502 
HLM P-3507 
HLM P-3517 

HLMP-3519 
HLMP-3553 
HLMP-3554 
HLM P-3567 
HLM P-3568 

HLM P-3590 
HLM P-3600 
HLM P-3601 
HLM P-3650 
HLMP-3651 

HLM P-3680 
H LM P-3681 
HLM P-3750 

HLMP-3762 

HLM P-3850 

HLMP-3862 

HLM P-3950 
HLMP-3962 

HLM P-4700 
HLMP-4719 

HLMP-4740 

HLMP-5000 

HLMP-5005 

HLMP-5012 

HLMP-5029 

HLM P-5030 
HLMP-5b40 
HLM P-5050 
HLM P-5060 
HLM P-5070 
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6-78 HLMP-5080 . 6-55 

6-78 HLMP-6000 . 6-91 

6-51 HLMP-6000, OPT 010 . 6-59 

6-74 HLMP-6000, OPT oil . 6-17 

6-74 HLMP-6000, OPT 013 . 6-17 

6-101 HLMP-6000, OPT 021 . 6-21 

6-101 HLMP-6000, OPT 022 .. 6-21 

6-78 HLM P-6001 . .6-91 

6-78 HLMP-6001, OPT 011 . 6-17 

6-78 HLMP-6001, OPT 013 .. 6-17 

6-78 HLMP-6001, OPT 021 . 6-21 

6-51 HLMP-6001, OPT 022 . 6-21 

6-74 HLMP-6020 . 6-91 

6-74 HLMP-6021 . 6-91 

6-101 HLM P-6203 . 6-97 

6-101 HLM P-6204 . 6-97 

6-78 HLM P-6205 . 6-97 

6-78 HLMP-6206 . 6-97 

6-78 HLMP-6208 .. 6-97 

6-78 HLM P-6300 . 6-91 

6-51 HLMP-6300, OPT 010 ... 6-59 

6-62 HLMP-6300, OPT oil . . 6-17 

6-62 HLMP-6300, OPT 013 . 6-17 

6-62 HLMP-6300, OPT 021 .... .. 6-21 

6-62 HLMP-6300, OPT 022 . 6-21 

6-62 HLM P-6320 . 6-91 

6-62 HLM P-6400 . 6-91 

6-51 HLMP-6400, OPT 010 . . 6-59 

6-74 HLMP-6400, OPT oil . 6-17 

6-51 HLMP-6400, OPT 013 . 6-17 

6-74 HLMP-6400, OPT 021 . .... 6-21 

6-51 HLMP-6400, OPT 022 . 6-21 

6-74 HLMP-6420 ... ;.... 6-91 

6-47 HLMP-6500 . 6-91 

6-47 HLMP-6500, OPT 010 .. 6-59 

6-47 HLMP-6500, OPT oil . 6-17 

6-55 HLMP-6500, OPT 013 . 6-17 

6-55 HLMP-6500, OPT 021 . 6-21 

6-55 HLMP-6500, OPT 022 . 6-21 

6-55 HLM P-6520 . 6-91 

6-55 HLM P-6600 . 6-66 

6-55 HLMP-6600, OPT 011 ... 6-17 

6-55 HLMP-6600, OPT 013 .. 6-17 

6-55 HLMP-6600, OPT 021 . 6-21 

6-55 HLMP-6600, OPT 022 . 6-21 
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HLMP-6620 . 6-66 

HLMP-6620, OPT 011 . 6-17 

HLMP-6620, OPT013 . 6-17 

HLMP-6620, OPT 021 . 6-21 

HLMP-6620, OPT 022 . 6-21 

HLM P-6653 .. ... 6-97 

HLMP-6654 . 6-97 

HLM P-6655 . 6-97 

HLMP-6656 . 6-97 

HLMP-6658 . 6-97 

HLMP-6700 . 6-66 

HLMP-6700, OPT011 . 6-17 

HLMP-6700, OPT 013 . 6-17 

HLMP-6700, OPT 021 . 6-21 

HLMP-6700, OPT 022 . 6-21 

HLMP-6720 . 6-66 

HLMP-6720, OPT011 . 6-17 

HLMP-6720, OPT 013 . 6-17 

HLMP-6720, OPT 021 . 6-21 

HLMP-6720, OPT 022 . 6-21 

HLM P-6753 . 6-97 

HLM P-6754 . 6-97 

HLM P-6755 . 6-97 

HLMP-6756 . 6-97 

HLMP-6758 . 6-97 

HLMP-6800 . 6-66 

HLMP-6800, OPT011 . 6-17 

HLMP-6800, OPT 013 . 6-17 

HLMP-6800, OPT 021 . 6-21 

HLMP-6800, OPT 022 . 6-21 

HLMP-6820 . 6-66 

HLMP-6820, OPT011 . 6-17 

HLMP-6820, OPT 013 . 6-17 

HLMP-6820, OPT 021 . 6-21 

HLMP-6820, OPT 022 . 6-21 

HLMP-6853 . 6-97 

HLMP-6854 . 6-97 

HLM P-6855 . 6-97 

HLMP-6856 . 6-97 

HLM P-6858 . 6-97 

HLMP-7000 . 6-47 

HLMP-7019 . 6-47 

HLMP-7040 .. 6-47 

HLMP-D100 . 6-39 

HLMP-D400 .6-74 


HLMP-D401 . 6-74 

HLMP-D600 . 6-74 

HLMP-D601 . 6-74 

HLMP-K100 . 6-39 

HLMP-K400 . 6-86 

HLMP-K401 . 6-86 

HLMP-K402 . 6-86 

HLMP-K600 . 6-86 

HLMP-K601 . 6-86 

HLMP-L250 . 6-31 

HLMP-L251 . 6-31 

HLMP-L350 . 6-31 

HLMP-L351 . 6-31 

HLMP-L550 . 6-31 

HLMP-L551 . 6-31 

HLMP-M200 . 6-35 

HLMP-M201 . 6-35 

HLMP-M250 . 6-35 

HLMP-M251 . 6-35 

HLMP-M300 . 6-35 

HLMP-M301 . 6-35 

HLMP-M350 . 6-35 

HLMP-M351 . 6-35 

HLMP-M500 . 6-35 

HLMP-M501 . 6-35 

HLMP-M550 . 6-35 

HLMP-M551 . 6-35 

HLMP-Q100 .. 6-39 

HLMP-Q400 . 6-91 

HLMP-Q400, OPT011 . 6-17 

HLMP-Q400, OPT013 . 6-17 

HLMP-Q400, OPT 021 . 6-21 

HLMP-Q400, OPT 022 . 6-21 

HLMP-Q420 . 6-91 

HLMP-Q600 . 6-91 

HLMP-Q600, OPT011 . 6-17 

HLMP-Q600, OPT013 . 6-17 

HLMP-Q600, OPT 021 . 6-21 

HLMP-Q600, OPT 022 . 6-21 

HLMP-Q620 . 6-91 

HPDL-1414 . 7-15 

HPDL-2416 . 7-23 

JAN1N5765 . 8-18 

JAN1N6092 . 8-18 

JAN1N6093 . 8-18 
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JAN1N6094 . 8-18 

JANM19500/51901 .. 8-18 

JAN Ml 9500/52001 . 8-18 

JANM19500/52101 . 8-18 

JANTX1N5765 . 8-18 

JANTX1N6092 .. 8-18 

JANTX1N6093 . 8-18 

JANTX1N6094 . 8-18 

JTXM19500/51902 . 8-18 

JTXM19500/52006 . 8-18 

JTXM 19500/52102 . 8-18 

M87157/00101ACX . 8-30 

M87157/00102ACX . 8-30 

M87157/00103ACX . 8-30 

M87157/00104ACX . 8-30 

SL5505 . 3-13 

03075-40006 . 2-63 

16800A. 2-58 

16800A, OPT 001 . 2-64 

16800A, OPT 002 . 2-66 

16800-61000 . 2-63 

16800-90001 . 2-63 

16800-90004 . 2-63 

16800-90006 . 2-63 

16801A. 2-58 

16801 A, OPT 001 . 2-64 

16801A, OPT002 . 2-66 

16830A. 2-63 

16832A. 2-63 

16840A. 2-63 

16842A. 2-63 

17355A. 2-63 

1N5765 . 8-18 

1N6092 . 8-18 

1N6093 . 8-18 

1N6094 .. 8-18 

39301A. 4-100 

4N45 . 3-65 

4N46 . 3-65 

4N51 . 8-30 

4N51TXV . 8-30 

4N52 . 8-30 

4N52TXV . 8-30 

4N53 . 8-30 

4N53TXV . 8-30 


4N54 . 8-30 

4N54TXV . 8-30 

4N55 . 8-96 

4N55TXV . 8-96 

4N55TXVB. 8-96 

4N55/883B . 8-96 

5082-4200 . 4-106 

5082-4203 . 4-106 

5082-4204 . 4-106 

5082-4205 . 4-106 

5082-4207 . 4-106 

5082-4220 . 4-106 

5082-7100 . 7-68 

5082-7101 . 7-68 

5082-7102 . 7-68 

5082-7285 .. 7-156 

5082-7295 . 7-156 

5082-7300 . 7-135 

5082-7302 . 7-135 

5082-7304 . 7-135 

5082-7340 . 7-135 

5082-7356 . 7-135 

5082-7357 . 7-135 

5082-7358 . 7-135 

5082-7359 . 7-135 

5082-7404 . 7-150 

5082-7405 . 7-150 

5082-7414 . 7-150 

5082-7415 . 7-150 

5082-7432 .. 7-150 

5082-7433 . 7-150 

5082-7441 . 7-156 

5082-7446 . 7-156 

5082-7610 .. 7-103 

5082-7610, OPT S02 .. 7-135 

5082-7611 . 7-103 

5082-7611, OPT S02 .. 7-135 

5082-7613 . 7-103 

5082-7613, OPT S02 . 7-135 

5082-7616 . 7-103 

5082-7616, OPT S02 . 7-135 

5082-7620 . 7-103 

5082-7621 . 7-103 

5082-7623. 7-103 

5082-7626 . .... 7-103 
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5082-7650 . 7-103 

5082-7650, OPT S02 . 7-135 

5082-7651 . 7-103 

5082-7651, OPT S02 . 7-135 

5082-7653 ... .. 7-103 

5082-7653, OPT S02 . 7-135 

5082-7656 . 7-103 

5082-7656, OPT S02 . 7-135 

5082-7660 . 7-103 

5082-7661 . 7-103 

5082-7663 . 7-103 

5082-7663, OPT S20 . 7-135 

5082-7666 .. 7-103 

5082-7666, OPT S20 .. 7-135 

5082-7730 . 7-103 

5082-7730, OPT S02 . 7-135 

5082-7731 . 7-103 

5082-7731, OPT S02 . 7-135 

5082-7736 . 7-103 

5082-7736, OPT S02 . 7-135 

5082-7740 . 7-103 

5082-7740, OPT S02 . 7-135 

5082-7750 . 7-103 

5082-7750, OPT S02 . 7-135 

5082-7751 . 7-103 


5082-7756 . 7-103 

5082-7756, OPT S02 . 7-135 

5082-7760 . 7-103 

5082-7760, OPT S02 . 7-135 

6N134. 8-66 

6N134TXV . 8-66 

6N134TXVB . 8-66 

6N135. 3-9 

6N136. 3-9 

6N137. 3-36 

6N138. 3-57 

6N139. 3-57 

6N140A . 8-87 

6N140A883B. 8-87 

6N140TXV . 8-87 

6N140TXVB . 8-87 

8102801 EC .8-69 

8302401 EC . 8-91 
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In 1964;, Hewlett-Packard established a new 
division having the charter of developing and 
producing state-of-the-art electronic components 
for internal use. By 1975, both microwave and 
optoelectronic devices contributed to the growing 
business of Hewlett-Packard and the Components 
Group was formed. Today there are three 
divisions: the Optoelectronics division^ Optical 
Communications division and Microwave 
Semiconductor division. In addition to these three 
divisions there is a specialized team of people to 
develop^ manufacture and market bar code 
components. 

The products of the Components Group are 
vertically integrated, from the growing of LED 
crystals to the development of the various on¬ 


board integrated circuits to package design. 
Vertical integration insures that HP quality is 
maintained throughout product development and 
manufacturing. 

Over 5200 employees are dedicated to HP 
Components, including manufacturing facilities in 
Malasia and Singapore, factory and marketing 
support in San Jose, California and a world-wide 
sales force. Marketing operations for Europe are 
located in Boeblingen, Germany. 

Each field sales office is staffed with engineers 
trained to provide technical assistance. An 
extensive communications network links field 
with factory to assure that each customer can 
quickly attain the information and help needed. 


XVI 



Quality and reliability are two very important 
concepts to Hewlett-Packard in maintaining the 
commitment to product performance. 

At Hewlett-Packard, quality is integral to product 
development, manufacturing and final 
introduction. “Parts per million” (PPM) as a 
measure of quality is used in HP’s definition of 
product assurance. And HP’s commitment to 
quality means that there is a continuous process of 
improvement and tightening of quality standards. 
Manufacturing quality circles and quality testing 
programs are important ingredients in HP 
products. 

Reliability testing is also required for the 
introduction of new HP components. Lifespan 
calculations in “mean-time-between-failure” 
(MTBF) terms are published and available as 
reliability data sheets. HP’s stringent reliability 
testing assures long component lifetimes and 
consistent product performance. 

Warranty 

HP’s Components are warranted against defects 
in material and workmanship for a period of one 
year from the date of shipment (in the case of 
designated Fiber Optics and Bar Code products 
90 days from the date of shipment). If HP 
receives notice of such defects during the 
warranty period, HP will repair or, at its option. 


replace components that prove to be defective in 
material or workmanship under proper use during 
the warranty period. This warranty extends only 
to HP customers. 

NO OTHER WARRANTIES ARE 
EXPRESSED OR IMPLIED. HP 
SPECIFICALLY DISCLAIMS THE 
IMPLIED WARRANTIES OF 
MERCHANTABILITY, AND FITNESS FOR 
A PARTICULAR PURPOSE. 

THE REMEDIES PROVIDED HEREIN ARE 
BUYER’S SOLE AND EXCLUSIVE 
REMEDIES. HP SHALL NOT RELIABLE 
FOR ANY DIRECT, INDIRECT, SPECIAL, 
INCIDENTAL, OR CONSEQUENTIAL 
DAMAGES, WHETHER BASED ON 
CONTRACT, TORT OR ANY OTHER 
LEGAL THEORY. 

The foregoing limitation of liability shall not 
apply in the event that any HP product sold 
hereunder is determined by a court of compentent 
jurisdiction to be defective and to have directly 
caused bodily injury, death or property damage; 
provided, that in no event shall HP’s liability for 
property damage exceed the greater of $50,000 or 
the purchase price of the specific product that 
caused such damage. 
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Motion Sensing and Control 


Motion Sensing 

As an extension of our emitter/detector systems 
capability, Hewlett-Packard has developed a family 
of motion sensing products. These products 
include optical shaft encoders for closed loop servo 
applications and digital potentiometers for manual 
input applications. HP’s Optical products provide 
a digital link converting mechanical shaft rotation 
into TTL logic level signals. 

Our HEDS-5000 and HEDS-6000 series encoders 
may be used in a wide variety of closed loop servo 
applications varying from computer peripherals 
and professional audio-video systems to automated 
production equipment. Encoders also find wide¬ 
spread use in industrial and instrument 
apphcations in which digital information is needed 
to monitor rotary motion. 

With three easy to assemble components, the HP 
encoder system takes advantage of a specialized 
optical design and a custom integrated circuit to 
deliver superior performance in a compact pack¬ 
age. The design also minimizes the mechanical 
tolerances required of the shaft and mounting sur¬ 
face. The HEDS-5000 and HEDS-6000 encoders 
are available with a range of options including 
resolution and shaft sizes. 

The HEDS-7000 series digital potentiometer is a 
28 mm diameter encoder completely assembled 
with a shaft and bushing, making it suitable for 
panel mounting. The device converts manual 
rotary inputs into digital outputs using the same 
high performance emitter/detector technology 
used in our encoders. A digital potentiometer can 


be used as an input mechanism in a variety of 
applications including: test and measurement 
equipment, CAD-CAM systems, and positioning 
tables. 

Motion Control 

To complement the motion sensing products, HP 
has recently released two new motion control ICs. 
The HCTL-1000 general purpose motion control 
IC greatly simplifies the task of designing digital 
motion control systems. The HCTL-1000 com¬ 
pares the command position or velocity from a 
host processor to the actual position or velocity 
from an incremental encoder, and outputs an 
appropriate motor command using one of four 
programmable position and velocity control 
modes. Some of its other features include a pro¬ 
grammable digital filter, an electronic commutator, 
and a quadrature decoder/counter. 

The HCTL-2000 Quadrature Decoder Counter 
IC provides a one chip, easy to implement solution 
to interfacing the quadrature output of an encoder 
or digital potentiometer to a microprocessor. It 
includes a quadrature decoder, a 12 bit up/down 
state counter, and an 8 bit bus interface. The use 
of Schmitt triggered inputs and a digital noise fil¬ 
ter allows reliable operation in noisy environments. 

For more information on these new product 
developments, contact your local Hewlett-Packard 
Components Field Engineer, or write Hewlett- 
Packard Optoelectronics Division, 640 Page Mill 
Road, Palo Alto, California 94304. 



Optical Shaft Encoder Digital Potentiometer Motion Control IC 
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Motion Sensing and Control 


28 mm Diameter Encoders — HEDS-5000 Series 



56 mm Diameter Encoders — HEDS-6000 Series 



Digital Potentiometer — HEDS-7500 Series 
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Motion Control ICs — HCTL-XXXX Series 


Package Outline 

Part No. 

Description 

Page 

No. 

NC* C 

1 

4^ 

□ OE 

HCTL-1000 

General Purpose Motion Control IC 

1-23 

ADO/DBO C 

2 

39 





AD1/DB1 C 

3 

38 

ALE 




AD2/DB2 C 

4 

37 

H R/W 




AD3/DB3 C 

5 

36 

□ RESET 




AD4/DB4 C 

6 

35 

□ Vcc 




AD5/DB5 Z 

7 

34 

H EXTCLK 




DB6 C 

8 

33 

3 INDEX 




DB7 C 

9 

32 

□ Vss 




Vss C 

10 31 

□ CHA 




Vcc C 


30 

UCHB 




profC 

12 29 

Dphd 




initC 

13 28 

Uphc 




LIMIT C 

14 27 

3 PHB 




SfOPC 

15 26 

3 PHA 




PULSE C 

16 25 

3 MC7 




SIGN C 

17 24 

3 MCO 




MCO C 

18 23 

3 MC5 




MCI C 

19 22 

□ MC4 




MC2 C 

20 21 

3 MC3 




* SHOULD BE LEFT FLOATING. 








HCTL-2000 

Quadrature Decoder/Counter IC 
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D8 tl 

1 16 

D Vdd 




CLK C 

2 15 

Ddi 




selC 

3 14 

:d2 




DE/C 

4 13 

]D3 




RST/C 

5 12 

3 D4 




CHA C 

6 11 

2 D5 




CHB □ 

7 10 

]D6 




Vss C 

8 9 

]D7 





Convenience Assembiy Tools for 28 mm Diameter Encoders — Not Required 


Package Outline Drawing 

Part No. 

Description 

Page 

No. 


HEDS-8930 

HEDS-5000 Series Tool Kit • Holding Screwdriver 

• Torque Limiting Screwdriver 

• HEDS-8920 Hub Puller 

• HEDS-8922 Gap Setter 

1-5 

HEDS-892X 

Centering Cones • Aid in High Volume Assembly 

• Order in Appropriate Shaft Size 
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28 mm DIAMETER 

Wlw% HEWLETT TWO AND THREE CHANNEL heds-5000 
PACKARD INCREMENTAL OPTICAL SIBIES 

ENCODER KIT 

TECHNICAL DATA JANUARY 1986 


Features 

• SMALL SIZE — 28 mm DIAMETER 

• 100-512 CYCLES/REVOLUTION AVAILABLE 

• MANY RESOLUTIONS STANDARD 

• LOW INERTIA 

• QUICK ASSEMBLY 

• 0.25 mm (.010 INCHES) END PLAY 
ALLOWANCE 

• TTL COMPATIBLE DIGITAL OUTPUT 

• SINGLE 5V SUPPLY 

• WIDE TEMPERATURE RANGE 

• INDEX PULSE AVAILABLE 

Description 

The HEDS-5000 series is a high resolution incremental opti¬ 
cal encoder kit emphasizing reliability and ease of assembly. 
The 28 mm diameter package consists of 3 parts: the 
encoder body, a metal code wheel, and an emitter end plate. 
An LED source and lens transmit collimated light from the 
emitter module through a precision metal code wheel and 
phase plate into a bifurcated detector lens. 

The light Is focused onto pairs of closely spaced integrated 
detectors which output two square wave signals in quadra¬ 
ture and an optional index pulse. Collimated light and a 
custom photodetector configuration increase long life relia¬ 
bility by reducing sensitivity to shaft end play, shaft 
eccentricity and LED degradation. The outputs and the 5V 
supply input of the HEDS-5000 are accessed through a 10 
pin connector mounted on a .6 metre ribbon cable. 



A standard selection of shaft sizes and resolutions between 
100 and 512 cycles per revolution are available. Consult the 
factory for custom resolutions. The part number for the 
standard 2 channel kit is HEDS-5000, while that for the 3 
channel device, with index pulse, is HEDS-5010. See Order¬ 
ing Information for more details. For additional design 
information, see Application Note 1011. 


Applications 


Printers, Plotters, Tape Drives, Positioning Tables, Auto¬ 
matic Handlers, Robots, and any other servo loop where a 
small high performance encoder is required. 


Outline Drawing 



MOTION SENSING 
ANO CONTROL 














Block Diagram and Output waveforms 



r CYCLE: 360 ELEC. DEG. 

U-P-^l PULSE WIDTH: 180 ELEC. DEG. 

SI S2 S3 I S4 LOGIC STATE: 90 ELEC. DEG. 


EMITTER END PLATE L CODE WHEEL ENCODER BODY 

Theory of Operation 

The incremental shaft encoder operates by translating the 
rotation of a shaft into interruptions of a light beam which are 
then output as electrical pulses. 

In the HEDS-5XXX the light source is a Light Emitting Diode 
collimated by a molded lens into a parallel beam of light. The 
Emitter End Plate contains two or three similar light sources, 
one for each channel. 

The standard Code Wheel is a metal disc which has N 
equally spaced apertures around its circumference. A 
matching pattern of apertures is positioned on the stationary 
phase plate. The light beam is transmitted only when the 
apertures in the code wheel and the apertures in the phase 
plate line up; therefore, during a complete shaft revolution, 
there will be N alternating lightand dark periods. A molded 
lens beneath the phase plate aperture collects the modu¬ 
lated light into a silicon detector. 

The Encoder Body contains the phase plate and the detec¬ 
tion elements for two or three channels. Each channel 
consists of an integrated circuit with two photodiodes and 
amplifiers, a comparator, and output circuitry. 

The apertures for the two photodiodes are positioned so that 
a light period on one detector corresponds to a dark period 
on the other (“push-pull”). The photodiode signals are 
amplified and fed to the comparator whose output changes 
state when the difference of the two photocurrents changes 
sign. The second channel has a similar configuration but the 
location of its aperture pair provides an output which is in 
quadrature to the first channel (phase difference of 90°). 
Direction of rotation is determined by observing which of the 
channels is the leading waveform. The outputs are TTL logic 
level signals. 

The optional index channel is similar in optical and electrical 
configuration to the A and B channels previously described. 
An index pulse of typically 1 cycle width is generated for 
each rotation of the code wheel. Using the recommended 
logic interface, a unique logic state (Po) can be identified if 
such accuracy is required. 

The three part kit is assembled by attaching the Encoder 
Body to the mounting surface using three screws. The Code 
Wheel is set to the correct gap and secured to the shaft. 
Snapping the cover (Emitter End Plate) on the body com¬ 
pletes the assembly. The only adjustment necessary is the 
encoder centering relative to the shaft. This optimizes quad¬ 
rature and the optional index pulse outputs. 



Index Pulse Considerations 

The motion sensing application and encoder interface cir¬ 
cuitry will determine the necessary phase relationship of the 
index pulse to the main data tracks. A unique shaft position 
can be identified by using the index pulse output only or by 
logically relating the index pulse to the A and B data chan¬ 
nels. The HEDS-5010 allows some adjustment of the index 
pulse position with respect to the main data channels. The 
position is easily adjusted during the assembly process as 
illustrated in the assembly procedures. 


Definitions 


Electrical degrees: 

1 shaft rotation = 360 angular degrees 
= N electrical cycles 

1 cycle = 360 electrical degrees 

Position Error: 

The angular difference between the actual shaft position and 
its position as calculated by counting the encoder’s cycles. 

Cycle Error: 

An indication of cycle uniformity. The difference between an 
observed shaft angle which gives rise to one electrical cycle, 
and the nominal angular increment of 1/N of a revolution. 

Phase: 

The angle between the center of Pulse A and the center of 
Pulse B. 

Index Phase: 

For counter clockwise rotation as illustrated above, the 
Index Phase is defined as: 

(01 — 02 ) 

$1 = -- 

01 is the angle, in electrical degrees between the falling edge 
of I and falling edge of B. 02 is the angle, in electrical 
degrees, between the rising edge of A and the rising edge 
of I. 

Index Phase Error: 

The Index Phase Error (A<I>i) describes the change in the 
I ndex Pulse position after assembly with respect to the A and 
B channels over the recommended operating conditions. 


1-6 











Encoding Characteristics 

The specifications below apply within the re( 
revolution (N = 500). Some encoding characte 
factory for additional details. 


Notes 


Non-condensing atmos. _ 

Ripple < 100mVp*-p 


Nominal gap = 

0.63 mm (.025 in.) when shaft 
is at minimurn gap posftion. 


10 mm (0.4 inch) from 
mounting surface. 


n the recommended operating conditions and reflect performance at 500 cycles per 
characteristics improve with decreasing cycles (N). Consult Application Note 1011 or 


Parameter 

Symbol 

Min. 

Tfp. 

Max. 

Units 

; Notes (See Definitions) 

Position Error - 
Worst Error Full 

Rotation 

AO 


10 

1 40 

Minutes of Arc 

1 Cycle — 43.2 Minutes 
i See Figure 5. 

Cycle Error - 
Worst Error Full 

Rotation 

! AC 


3 

i 5.5 

Electrical deg. 

I ' ■ ' ' .... 

Max. Count Frequency 

i fMAX 

130,000 

200,000 


Hertz 

f ^ Velocity (RPM}xN/60 

Pulse Width Error - 
Worst Error Full 

Rotation 

AP 


16 


Electrical deg. 

T==^25°C,f = 8KH2 

See Note 2 

Phase Sensitivity to 
Eccentricity 



520 

(13) 


Elec. deg./mm 
(Elec. deg./mii) 

mil - inch/1000 

Phase Sensitivity to 

Axial Play 



20 

(.5) 


Elec, deg./mm 
(Elec. deg./mii} 

mil - inch/1000 

Logic State Width Error- 
Worst Error Full 

Rotation 

AS 


26 


Electrical deg. 

T = 25'’C, f = 8 KHz 

See Note 2 

index Pulse Width 

Pi 


360 

j 

i 

Electrical deg. 

T^25^C, f ==8KHz 

See Note 3 

Index Phase Error 

A4>{ 


.0,. 


Electrical deg. 

See Notes 4, 5 

Index Pulse Phase 
Adjustment Range 


±70 

±130 

’ ’ I 

i 

i 

Electrical deg. 

See Note 5 
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Mechanical Characteristics 


Parameter _ 

Outtine Dimensions _ 

Code Wheel Available to 
Fit the Following Standard 
Shaft Diameters 


Moment of Inertia 


Required Shaft Length 


Bolt Circle 

Mounting Screw Size 


Symbol Ptmenslon 

_ See Mech> Dwg. 

2 4 

3 5 


Tolerance 



12.8 (. 60 } 


20.9 (.823) 

1.6 X 0.35 X 5 mm 
DIN 84 
or 

0-80 X 3/16 
Btnding Head 



± 0.6 (± 0 , 02 ) 


gcm2 (oz-in-s^) 


mm (inches) 




±0.13 (±.006) mm (inches) 


See Figure 10. 
Shaft In minimum 
length position. 

See Figure 10. 


Electrical Characteristics When operating within the recommended operating range. 

Electrical Characteristics over Recommended Operating Range (Typical at 25° C). 


Typ. Max. 



Parameter 


High Level Output 
Voltage 


Low Level Output 
Voltage 


Rise Time 


Fall Time 


Cable Capacitance 


HEDS-6000 (2 Channel) 


HEDS-5010 (3 Channel) 


lOH = -40M Max. 


Ct^26 pF, Rl-IIK Pull-up 


See Note 6 


pF/metres Output Lead to Ground 


1. The structural parts of the HEDS-5000 have been tested to 20g and up to 500 Hz. For use outside this range, operation may be limited 
at low frequencies (high displacement) by cable fatigue and at high frequencies by code wheel resonances. Resonant frequency 
depends on code wheel material and number of counts per revolution. For temperatures below -20® C the ribbon cable becomes 
brittle and sensitive to displacements. Maximum operating and storage temperature includes the surface area of the encoder mount¬ 
ing. Consult factory for further information. See Application Note 1011. 

2. In a properly assembled lot 99% of the units, when run at 25° C and 8 KHz, should exhibit a pulse width error less than 35 electrical 
degrees, and a state width error less than 45 electrical degrees. To calculate errors at other speeds and temperatures add the values 
specified in Figures 1 or 2 to the typical values specified under encoding characteristics or to the maximum 99% values specified in this 
note. 

3. In a properly assembled lot, 99% of the units when run at 25°C and 8 KHz should exhibit an index pulse width greater than 260 
electrical degrees and less than 460 electrical degrees. To calculate index pulse widths at other speeds and temperatures add the 
values specified in Figures 3 or 4 to the typical 360° pulse width or to the maximum 99% values specified in this note. 

4. After adjusting index phase at assembly, the index phase error specification (A4»i) indicates the expected shift in index pulse position 
with respect to channels A and B over the range of recommended operating conditions and up to 50 KHz. 

5. When the index pulse is centered on the low-low states of channels A and B as shown on page 2, a unique Po can be defined once 
per revolution within the recommended operating conditions and up to 25 KHz. Figure 6 shows how Po can be derived from A, B, and 
I outputs. The adjustment range indicates how far from the center of the low-low state that±he center of the index pulse may be 
adjusted. 

6. The rise time is primarily a function of the RC time constant of Rl and Cl- A faster rise time can be achieved with either a lower value of 
Rl or C[_. Care must be observed not to exceed the recommended value of Iql under the worst case conditions. 
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ELECTRICAL ELECTRICAL 

DEGREES DEGREES 



TEMPERATURE IN DEGREES CENTIGRADE TEMPERATURE IN DEGREES CENTIGRADE 

Figure 1. Typical Change in Pulse Width Error or in State Figure 2. Maximum Change in Pulse Width Error or in 

Width Error due to Speed and Temperature State Width Error Due to Speed and Temperature 


ELECTRICAL 

DEGREES 



-60 -40 -20 0 20 40 60 80 100 


TEMPERATURE IN DEGREES CENTIGRADE 

Figure 3. Typical Change in Index Pulse Width Due to 
Speed and Temperature 


ELECTRICAL 

DEGREES 



-60 -40 -20 0 20 40 60 80 100 


TEMPERATURE IN DEGREES CENTIGRADE 

Figure 4. Maximum Change in Index Pulse Width Due to 
Speed and Temperature 



0 .01 .02 .03 .04 .05 .06 .07 .08 .09 .1 MILLIMETRES 



SHAFT ECCENTRICITY - 


DASHED LINES REPRESENT AN OPTIONAL INDEX SUMMING CIRCUIT. 
STANDARD 74 SERIES COULD ALSO BE USED TO IMPLEMENT THIS CIRCUIT. 


Figure 5. Position Error vs. Shaft Eccentricity 


Figure 6. Recommended Interface Circuit 


MOTION SENSIN 
AND CONTROL 












mm 1 PJM function 

- MM 1 CHANNEL A 

- ^ 2 Vcc 

-@0 1 3 GROUND 

- J 4 N.C. OR GROUND 

--!S!!S 5 N.C. OR GROUND 

9 6 GROUND 

8 CHANNELS 

BOTTOM VIEW ® 

10 CHANNEL I 

NOTE: REVERSE INSERTION OF THE CONNECTOR 

WILL PERMANENTLY DAMAGE THE DETECTOR 1C. 
MATING CONNECTOR 
BERG 65-692-001 OR EQUIVALENT 



CODE WHEEL 
ASSEMBLY 


MOUNTING 

SURFACE 


Figure 7. Connector Specifications 


Figure 8. HEDS-5000 Series Encoder Kit 





_ 25.15 

(.990) DIAMETER 


UNITS mm (INCHES) 


2.5 MINIMUM 
(.10 MINIMUM) 



5.38 ± .31 

(. 212 + . 012 ) 



20.90 DIA. 
(.823 DIA.) 

I A |;2^|.20/(.008)1 


MILLIMETRE .X± .5 .XX ±.10 

(INCHES) (.XX + .02 .XXX + .005) 



Figure 9. Code Wheel 


Figure 10. Mounting Requirements 


Ordering Information 


RESOLUTION (CYCLES PER REVOLUTION! 


C- 100 CFR 
D - 192 CPR 
E - 200 CPR 
F~ 256 CPR 


G-360 CPR 
H -400 CPR 
A - 500 CPR 
I -512 CPR 



NOTE; OTHER RESOLUTIONS AVAILABLE 
ON SPECIAL REQUEST, 


SHAFT DIAMETER 

01 — 2 mm 
02—3 mm 
03 -1/8 in. 

04-5/32 in, 

05 - 3/16 in. 

06- 1/4 in. 

11—4 mm 
14 — 5 mm 

00 - USE WHEN ORDERING 
ENCODER BODIES 


PRODUCT TYPE 

0 - 28 mm COMPLETE KIT 

1 -28 mm CODE WHEEL 

2 - 28 mm ENCODER BODY 

3 - 28 mm EMITTER END PLATE* 


0-2 CHANNEL DIGITAL 
1 - 3 CHANNEL DIGITAL 


MECHANICAL CONFIGURATION 

0 - 0.6 m {24 in.) CABLE 


*NO OPTION IS SPECIFIED WHEN ORDERING 
ElVlITTER END PLATES ONLY. 


1-10 





Shaft Encoder Kit Assembly See Application Note 1011 for further discussion. 

The following assembly procedure represents a simple and reliable method for prototype encoder assembly. High volume assembly may 
suggest modifications to this procedure using custom designed tooling. In certain high volume applications encoder assembly can be 
accomplished in less than 30 seconds. Consult factory for further details. Note; The code wheel to phase plate gap should be set between 
0.015 in. and 0.045 in. 

( WARNING: THE ADHESIVES USED MA Y HARMFUL CONSULT THE MANUFACTURER’S RECOMMENDA TIONS^ | 

READ THE INSTRUCTIONS TO THE END BEFORE STARTING ASSEMBLY. 


1.0 SUGGESTED MATERIALS 

1.1 Encoder Parts 

Encoder Body 
Emitter End Plate 
Code Wheel 


1.2 Assembly Materials 

RTV — General Electric 162 
— Dow Corning 3145 
Epoxy—Hysol 1C 
Acetone 

Mounting Screws (3) 

RTV and Epoxy Applicators 


1.3 Suggested Assembly Tools 

a) Holding Screwdriver. 

b) Torque Limiting Screwdriver, 0.36 cm kg (5.0 in. oz.). 

c) Depth Micrometer or HEDS-8922 Gap Setter. 

d) Oscilloscope or Phase Meter (Described in AN 1011). Either 
may be used for two channel phase adjustment. An oscillo¬ 
scope is required for index pulse phase adjustment. 


1.4 Suggested Circuits 

a) Suggested circuit for index adjustment (HEDS-5010). 

.74LS14r 





1/4 74LS8G 

•Du 




OUTPUT TO OSCILLOSCOPE 

-^BUFFER*^ A6 1/4 74LS32 

For optimal index phase, adjust encoder position to equal¬ 
ize Ti and Ta pulse widths. 


b) Phase Meter Circuit 

Recommended for volume assembly. Please see Appli¬ 
cation Note 1011 for details. 


2.0 SURFACE PREPARATION 




THE ELAPSED TIME BETWEEN THIS STEP AND THE 
COMPLETION OF STEP 8 SHOULD NOT EXCEED 1/2 
HOUR. 

2.1 Clean and degrease with acetone the mounting surface and 
shaft making sure to keep the acetone away from the motor 
bearings. 

2.2 Load the syringe with RTV. 

2.3 Apply RTV into screw threads on mounting surface. Apply 
more RTV on the surface by forming a daisy ring pattern 
connecting the screw holes as shown above. 

1 CAUTION: KEEP RTV AWAY FROM THE SHAFT BEARING. 1 



3.0 ENCODER BODY ATTACHMENT 



3.1 Place the encoder body on the mounting surface and slowly 
rotate the body to spread the adhesive. Align the mounting 
screw holes with the holes in the body base. 

3.2 Place the screws in the holding screwdriver and thread them 
into the mounting t^es. Tighten to approximately 0.36 cm kg 
(5.0 in. oz.) using a torque limiting screwdriver if available (See 
notes a and b below). Remove centering cone if used. 

Notes: 

a) At this torque value, the encoder body should slide on the 
mounting surface only with considerable thumb pressure. 

b) The torque limiting screwdriver should be periodically calibrated 

for proper torque. , 


4.0 EPOXY APPLICATION 



I CAUTION: HANDLE THE CODE WHEEL WITH CARE.^ 

4.1 Collect a small dab of epoxy on an applicator. 

4.2 Spread the epoxy inside the lower part of the hub bore. 

4.3 Holding the code wheel by its hub, slide it down the shaft just 
enough to sit it squarely. About 3 mm (1/8’’). 


5.0 CODE WHEEL POSITIONING 



5.1 Take up any loose play by lightly pulling down on the shaft’s 
load end. 

5.2 Using the gap setter or a depth micrometer, push the code 
wheel hub down to a depth of 1.65 mm (.065 in.) below the 
rim of the encoder body. The registration holes in the gap 
setter will align with the snaps protruding from the encoder 
body near the cable. 

5.3 Check that the gap setter or micrometer is seated squarely 
on the body rim and maintains contact with the code wheel 
hub. 

5.4 No epoxy should extrude through the shaft hole. 

DO NOT TOUCH THE CODE WHEEL AFTER ASSEMBLY. | 
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6.0 EMITTER END PLATE 


8.0 INDEX PULSE ADJUSTMENT (HEDS-5010) 





6.1 Visually check that the wire pins in the encoder body are 
straight and straighten if necessary. 

6.2 Hold the end plate parallel to the encoder body rim. Align the 
guiding pin on the end plate with the hole in the encoder 
body and press the end plate straight down until it is locked 
into place. 

6.3 Visually check to see if the end plate is properly seated. 

7.0 PHASE ADJUSTMENT 




7.1 The following procedure should be followed when phase 
adjusting channels A and B. 

7.2 Connect the encoder cable. 

7.3 Run the motor. Phase corresponds to motor direction. See 
output waveforms and definitions. Using either an oscillo¬ 
scope or a phase meter, adjust the encoder for minimum 
phase error by sliding the encoder forward or backward on 
the mounting surface as shown above. See Application Note 
1011 for the phase meter circuit. 

7.4 No stress should be applied to the encoder package until the 
RTV cures. Cure time is 2 hours @ 70° C or 24 hrs. at room 
temperature. 

Note: After mounting, the encoder should be free from mechani¬ 
cal forces that could cause a shift in the encoder’s position 
relative to its mounting surface. 

CODE WHEEL REMOVAL 

In the event that the code wheel has to be removed after the epoxy 
has set, use the code wheel extractor as follows: 

1 Remove the emitter end plate by prying a screwdriver in the 
slots provided around the encoder body rim. Avoid bending 
the wire leads. 

2 Turn the screw on the extractor counter-clockwise until the 
screw tip is no longer visible. 

3 Slide the extractor’s horseshoe shaped lip all the way into the 
groove on the code wheel’s hub. 

4 While holding the extractor body stationary, turn the thumb 
screw clockwise until the screw tip pushes against the shaft. 

5 Applying more turning pressure will pull the hub upwards 
breaking the epoxy bond. 

6 Clean the shaft before reassembly. 


8.1 Some applications require that the index pulse be aligned 
with the main data channels. The index pulse position and 
the phase must be adjusted simultaneously. This procedure 
sets index phase to zero. 

8.2 Connect the encoder cable. 

8.3 Run the motor. Adjust for minimum phase error using an 
oscilloscope or phase meter (see 7.3). 

8.4 Using an oscilloscope and the circuit shown in 1.4, set the 
trigger for the falling edge of the I output. Adjust the index 
pulse so that Ti and T 2 are equal in width. The physical 
adjustment is a side to side motion as shown by the arrow. 

8.5 Recheck the phase adjustment. 

8.6 Repeat steps 8.3-8.5 until both phase and index pulse posi¬ 
tion are as desired. 

8.7 No stress should be applied to the encoder package until the 
RTV has cured. Cure time: 2 hours @ 70° C or 24 hrs. at room 
temperature. 

SPECIALITY TOOLS — Available from Hewlett-Packard 

a) HEDS-8920 Hub Puller 

This tool may be used to remove code wheels from shafts 
after the epoxy has cured. —^ 


HEDS-8922 Gap Setter 

This tool may be used in place of a depth micrometer as 
an aid in large volume assembly. r 

1.65 ± .03 mm 

(.065 ± .001 in.) ^ 


HEDS-892X Centering Cones 

For easier volume assembly this tool in its appropriate 
shaft size may be used in step 3.0 to initially center the 
encoder body with respect to the shaft and aid in locating 
the mounting screw holes. Depending on the resolution 
and accuracy required this centering may eliminate the 
need for phase adjustment steps 7 and 8. 

Part Number Shaft Size 

HEDS-8923 2 mm 

HEDS-8924 3 mm 

HEDS-8925 1/8 in. ^ 

HEDS-8926 5/32 in. 

HEDS-8927 3/16 in. K 

HEDS-8928 1/4 in. 

HEDS-8929 4 mm 

HEDS-8931 5 mm 

HEDS-8930 HEDS-5000 Tool Kit 
1 Holding Screwdriver 

1 Torque Limiting Screwdriver, 0.36 cm kg (5.0 in. oz.) 

1 HEDS-8920 Hub Puller 

1 HEDS-8922 Gap Setter 

1 Carrying Case 
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HEWLETT 

packafId 


56 mm DIAMETER 
TWO AND TkREE 

HEQS-eOOO 

CHANNEL INCREMENTAL 
OPTICAL ENCODER KIT 

sIries 


[ 


TECHNICAL DATA JANUARY 1986 


Features 

• 192-1024 CYCLES/REVOLUTION AVAILABLE 

• MANY RESOLUTIONS STANDARD 

• QUICK ASSEMBLY 

• 0.25 mm (.010 INCHES) END PLAY ALLOWANCE 

• TTL COMPATIBLE DIGITAL OUTPUT 

• SINGLE 5V SUPPLY 

• WIDE TEMPERATURE RANGE 

• SOLID STATE RELIABILITY 

• INDEX PULSE AVAILABLE 

Description 

The HEDS-6000 series is a high resolution incremental 
optical encoder kit emphasizing ease of assembly and 
reliability. The 56 mm diameter package consists of 3 parts: 
the encoder body, a metal code wheel, and emitter end plate. 
An LED source and lens transmit collimated light from the 
emitter module through a precision metal code wheel and 
phase plate into a bifurcated detector lens. 

The light is focused onto pairs of closely spaced Integrated 
detectors which output two square wave signals in 
quadrature and an optional index pulse. Collimated light and 
a custom photodetector configuration increase long life 
reliability by reducing sensitivity to shaft end play, shaft 
eccentricity and LED degradation. The outputs and the 5V 
supply input of the HEDS-6000 are accessed through a 10 
pin connector mounted on a .6 metre ribbon cable. 

Outline Drawing 




A standard seiection of shaft sizes and resoiutions between 
192 and 1024 cycles per revolution are avaiiabie. Consuit 
the factory for custom resolutions. The part number for the 
standard 2 channei bit is HEDS-6000, while that for the 3 
channel device, with Index pulse, Is HEDS-6010. See 
Ordering Information for more details. For additional design 
information, see Application Note 1011. 

Applications 

Printers, Plotters, Tape Drives, Positioning Tables, Auto¬ 
matic Handlers, Robots, and any other servo loop where a 
small high performance encoder is required. 
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TYPICAL DIMENSIONS IN MILLIMETRES AND (INCHES), 
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Block Diagram and Output waveforms 
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(FOR COUNTER CLOCKWISE ROTATION OF CODE WHEEL 
AS VIEWED FROM EMITTER END PLATE) 


CYCLE: 360 ELEC. DEG. 

PULSE WIDTH: 180 ELEC. DEG. 
LOGIC STATE; 90 ELEC. DEG. 



EMITTER END PLATE 1-CODE WHEEL 


ENCODER BODY 


TIME OR ROTATION 


Theory of Operation 

The incremental shaft encoder operates by translating the 
rotation of a shaft into interruptions of a light beam which are 
then output as electrical pulses. 

In the HEDS- 6 XXX the light source is a Light Emitting Diode 
collimated by a molded lens into a parallel beam of light. The 
Emitter End Plate contains two or three similar light sources, 
one for each channel. 

The 'standard Code Wheel is a metal disc which has N 
equally spaced slits around its circumference. An aperture 
with a matching pattern is positioned on the stationary 
phase plate. The light beam is transmitted only when the slits 
in the code wheel and the aperture line up; therefore, during 
a complete shaft revolution, there will be N alternating 
light and dark periods. A molded lens beneath the phase 
plate aperture collects the modulated light into a silicon 
detector. 

The Encoder Body contains the phase plate and the detec¬ 
tion elements for two or three channels. Each channel 
consists of an integrated circuit with two photodiodes and 
amplifiers, a comparator, and output circuitry. 

The apertures for the two photodiodes are positioned so that 
a light period on one detector corresponds to a dark period 
on the other. The photodiode signals are amplified and fed to 
the comparator whose output changes state when the dif¬ 
ference of the two photo currents changes sign (“Push- 
Pull”). The second channel has a similar configuration but 
the location of its aperture pair provides an output which is in 
quadrature to the first channel (phase difference of 90°). 
Direction of rotation is determined by observing which of the 
channels is the leading waveform. The outputs are TTL logic 
level signals. 

The optional index channel is similar in optical and electrical 
configuration to the A,B channels previously described. An 
index pulse of typically 1 cycle width is generated for each 
rotation of the code wheel. Using the recommended logic 
interface, a unique logic state (Po) can be identified if such 
accuracy is required. 

The three part kit is assembled by attaching the Encoder 
Body to the mounting surface using two screws. The Code 
Wheel is set to the correct gap and secured to the shaft. 
Snapping the cover (Emitter End Plate) on the body com¬ 
pletes the assembly. The only adjustment necessary is the 
encoder centering relative to the shaft, to optimize quadra¬ 
ture and optional index pulse output. 


index Pulse Considerations 

The motion sensing application and encoder interface cir¬ 
cuitry will determine the need for relating the index pulse to 
the main data tracks. A unique shaft position is identified by 
using the index pulse output only or by logically relating the 
index pulse to the A and B data channels. The HEDS-6010 
index pulse can be uniquely related with the A and B data 
tracks in a variety of ways providing maximum flexibility. 
Statewidth, pulse width or edge transitions can be used. The 
index pulse position, with respect to the main data channels, 
is easily adjusted during the assembly process and is illus¬ 
trated in the assembly procedures. 


Definitions 

Eiectricai degrees: 

1 shaft rotation = 360 anguiar degrees 
= N eiectricai cycies 
1 cycle = 360 electrical degrees 

Position Error; 

The angular difference between the actual shaft position and 
its position as calculated by counting the encoder’s cycles. 

Cycle Error: 

An indication of cycle uniformity. The difference between an 
observed shaft angle which gives rise to one electrical cycle, 
and the nominal angular increment of 1/N of a revolution. 

Phase: 

The angle between the center of Pulse A and the center of 
Pulse B. 

Index Phase: 

For counter clockwise rotation as illustrated above, the 
Index Phase is defined as: 

( 01 — 02 ) 

$i = — 

01 is the angle, in electrical degrees, between the falling edge 
of I and falling edge of B. 02 is the angle, in electrical 
degrees, between the rising edge of A and the rising edge 
ofl. 

Index Phase Error: 

The Index Phase Error (A^i) describes the change in the 
Index Pulse position after assembly with respect to the A and 
B channels over the recommended operating conditions. 
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Absolute Maximum Ratings 


Parameter 

Symbol 

' ' Min^® 

Max. 

Un|s 

NjlU 

Storage Temperature 


III®! 

^Siii 



Operating Temperature 

mm^ 


100 


See Note 1 

Vibration 



20 

9 

See Note 1 

Shaft Axial Play 



.58 (23) 

mm (inch/1000) 


Shaft Eccentricity Plus 
Radial Play 



.25 (10) 

mm (Inch/1000) 
TiR 

i 

Movement should be limited 
even under shock 
conditions. 

Supply Voltage, 


-0.5 

1 7 

Volt^^Bl 


Output Voltage 

iiiiiiiii 

-0.5 




Output Current 


-1 




Velocity 



12,000 



Acceleration 



260.000 




Recommended Operating Conditions 


Parameter 

Symbol 


Max. 

Units 

1 Notes 

Temperature 

T 

»^o 

86 

® Celsius 

Non-condensing atmos. 

Supply Voltage 

< 

o 

o 

1.5 


^^It 

Ripple lOOmVp-p 

Code Wheel Gap 



1.1 (46) 

mm (inch/1000) 

Nominal gap - 

0.76 mm (.030 in.) when shaft 
is at minimum gap position. 

Shaft Perpendicularity 
Plus Axial Play 



0.25(10) 

mm (inch/1000) 
TIR 

Shaft Eccentricity Plus 
Radial Play 



0 04(1.6) 

mm (inch/1000) 
TIR 

10 mm (0.4 inch) from 
mounting surface. 

Load Capacitance 

Cl, 


"100 

PF 



Encoding Characteristics 


The specifications below apply within the recommended operating conditions and reflect performance at 1000 cycles per 
revolution (N = 1000). Some encoding characteristics improve with decreasing cycles (N). Consult Application Note 1011 or 
factory for additional details. 


Parameter 

Position Error 


Symbol 

__ 


Min. 


Typ. 

7 


Max. 

18 


Cycle Error 

Max. Count Frequency 
Pulse Width Error 


AC 

fMAX 

AP 


130,000 


3 

200,000 

12 


5.5 


Phase Sensitivity to 
Eccentricity 


227 

(5.8 1 


Phase Sensitivity to 
Axial Play 

Logic State Width Error 


AS 


20 

(.5) 

26 


Index Puise Width 




360 


Units 

Minutes of Arc 


Electrical deg. 
Hertz 

Electrical deg. 


Notes (See Definitions) 

1 Cycle - 21.6 Minutes 
See Figure 5 . _ 


f ~ Velocity (RPM) x N/60 

T = 25'^C. f == 8 KHz 
See Note 2 


Elec, deg./mm 
(Elec, deg./mil) 

Elec, deg ./mm 
(Elec, deg./mil) 

Electrical deg. 


Electrical deg. 


mil ~ inch/1000 


mil = inch/1000 

T ~ 25^C, f = 8 KHz 
See Note 2 

T=== 25^C, f-- 8 KHz 
See Note 3 


A<l^i 


See Notes 4, 5 


Index Phase Error 

Index Pulse 
Adfustment Range 


0 

±165 


17 


Electrical deg. 
Electrical deg. 














Mechanical Characteristics 


Parameter 

Symbol 

Dimension 

Tolerance 

Units 

Notes 

Outline Dimensions 


See Mech. Dwg. 




Code Wheel Available to 


4 

+.000 

mm 


Fit the Following Standard 


6 

-.015 



Shaft Diameters 


8 






3/16 3/8 

+.0000 

Inches 




1/4 1/2 

5/16 5/8 

- .0007 



Moment of Inertia 


7.7(110x10-6) 


gcm2 (oz-in-s2) 


Required Shaft Length 


15.9(0.625) 

±0.6 (±.024) 

mm (inches) 

See Figure 10, 

Shaft at minimum 
length position. 

Bolt Circle 


46.0(1.811) 

±0.13 (±.005) 

mm (Inches) 

See Figure 10, 

Mounting Screw Size 


2.5 X 0.45 X 5 


mm 




OR 


i 




#2-56 X 3/16 


inches 



i 

Pan Head 





Eiectrical Characteristics When operating within the recommended operating range. 

Electrical Characteristics over Recommended Operating Range (Typical at 25°G). 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Notes 

Supply Current 

icc 


21 

40 

mA 

HEDS-eooo (2 Channel) 

36 

60 

HEDS.6010 (3 Channel) 

High Level Output 
Voltage 

VOH 

2.4 



V 

lOH — “40 mA Max. 

Low Level Output 
Voltage 

VoL 



0,4 

V 

lot-3.2 mA 




0.5 


MS 

Cl = 2SpF, Rl = 11K Pull-up 
See Note 6 

KSEBSHHHIli 

tf 


0.2 


Cable Capacitance 

Cco 

_1 

12 


pF/meter 

Output Lead to Ground 


NOTES: 

1. The structural parts of the HEDS-6000 have been successfully tested to 20g. In a high vibration environment use is limited at low 
frequencies (high displacement) by cable fatigue and at high frequencies by code wheel resonances. Resonant frequency depends on 
code wheel material and number of counts per revolution. For temperatures below -20° C the ribbon cable becomes brittle and sensitive 
to displacements. Maximum operating and storage temperature includes the surface area of the encoder mounting. Consult factory for 
further information. See Application Note 1011. 

2. In a properly assembled lot 99% of the units, when run at 25°C and 8 KHz, should exhibit a puise width error less than 32 electrical 
degrees, and a state width error less than 40 electrical degrees. To calculate errors at other speeds and temperatures add the values 
specified in Figures 1 or 2 to the typical values specified under encoding characteristics or to the maximum 99% values specified in 
this note. 

3. In a properly assembled lot, 99% of the units when run at 25° C and 8 KHz should exhibit an index pulse width greater than 260 
electrical degrees and less than 460 electrical degrees. To calculate index pulse widths at other speeds and temperatures add the 
values specified in Figures 3 or 4 to the typical 360° pulse width or to the maximum 99% values specified in this note. 

4. Index phase is adjusted at assembly. Index phase error is the maximum change in index phase expected over the full temperature 
range and up to 50 KHz, after assembly adjustment of the index pulse position has been made, 

5. When the index pulse is centered on the low-low states of channels A and B as shown on page 2, a unique Po can be defined once per 
revolution within the recommended operating conditions and up to 25 KHz. Figure 6 shows how Po can be derived from A, B, and I 
outputs. The adjustment range indicates how far from the center of the low-low state that the center of the index pulse may be 
adjusted. 

6. The rise time is primarily a function of the RC time constant of Rl and Cl. A faster rise time can be achieved with either a lower value of 
Rl or Cl. Care must be observed not to exceed the recommended value of Iol under worst case conditions. 





ELECTRICAL ELECTRICAL 

DEGREES DEGREES 



TEMPERATURE IN DEGREES CENTIGRADE TEMPERATURE IN DEGREES CENTIGRADE 


Figure 1. Typical Change in Pulse Width Error or in State Figure 2. Maximum Change in Pulse Width Error or in 

Width Error due to Speed and Temperature State Width Error Due to Speed and Temperature 


ELECTRICAL 

DEGREES 



-60 -40 -20 0 20 40 60 80 100 


TEMPERATURE IN DEGREES CENTIGRADE 

Figure 3. Typical Change in Index Pulse Width Due to 
Speed and Temperature 


ELECTRICAL 

DEGREES 



-60 -40 -20 0 20 40 60 80 100 


TEMPERATURE IN DEGREES CENTIGRADE 

Figure 4. Maximum Change in Index Pulse Width Due to 
Speed and Temperature 



PIN 



DASHED LINES REPRESENT AN OPTIONAL INDEX SUMMING CIRCUIT. 
STANDARD 74 SERIES COULD ALSO BE USED TO IMPLEMENT THIS CIRCUIT. 


Figure 5. Position Error vs. Shaft Eccentricity 


Figure 6. Recommended Interface Circuit 
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BOTTOM VIEW 


PIN # FUNCTION 

1 CHANNEL A 

2 Vcc 

3 GROUND 

4 N.C. OR GROUND 

5 N.C. OR GROUND 

6 GROUND 

7 Vcc 

8 CHANNELB 

9 Vcc 

10 CHANNEL I 


MATING CONNECTOR 

BERG 65-692-001 OR EQUIVALENT 



6 }^ 

>0i * 


MOUNTING 

SURFACE 


Figure 7. Connector Specifications 


Figure 8. HEDS-6000 Series Encoder Kit 



UNITS mm (INCHES) 



(INCHES) (.XX ± 0.02 .XXX ± 0.005) 


Figure 9. Code Wheel 


Figure 10. Mounting Requirements 


Ordering Information 
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Shaft Encoder Kit Assembly See Application Note 1011 for further discussion. 

The following assembly procedure represents a simple and reliable method for prototype encoder assembly. High volume assembly may 
suggest modifications to this procedure using custom designed tooling. In certain high volume applications encoder assembly can be 
accomplished in less than 30 seconds. Consult factory for further details. Note — the code wheel to phase plate gap should be set between 
0.015 in. and 0.045 in. 

I WARNING: THE ADHESIVES USED MAYBE HARMFUL CONSULT THE MANUFACTURER'S RECOMMENDATIONS. | 



READ THE INSTRUCTIONS TO THE END BEFORE STARTING ASSEMBLY. 


1.0 SUGGESTED MATERIALS 

1.1 Encoder Parts 

Encoder Body 
Emitter End Plate 
Code Wheel 

1.2 Assembly Materials 
RTV-General Electric 162 

-Dow Corning 3145 
Acetone 

Mounting Screws (2) 

1.3 Assembly Tools 

a) Torque limiting screwdriver, 0.5 cm kg. (7.0 in. oz.). 

b) Straight edge. Straight within 0.1 mm (0.004 in.) 

c) Oscilloscope. (Phase meter may be optionally used for two 
channel calibration). 

d) Hub puller. Grip-O-Matic-OTC #1000 2-jaw or equivalent. 
Optional tool for removing code wheels. 

e) Syringe applicator for RTV. 

f) Torque limiting Allen wrench. 0.5 cm kg (7.0 in. oz.) 

0.035 in. hex. 


1.4 Suggested Circuits 

a) Suggested circuit for index adjustment (HEDS-6010). 



For optimal index phase adjust encoder position to equalize 
Ti and T 2 pulse widths. 

b) Phase Meter Circuit 

Recommended for volume assembly. Please see Appli¬ 
cation Note 1011 for details. 


2.0 SURFACE PREPARATION 



THE ELAPSED TIME BETWEEN THIS STEP AND THE 
COMPLETION OFSTEP8 SHOULD NOT EXCEED 1/2 
HOUR. 

2.1 Clean and degrease with acetone the mounting surface and 
shaft making sure to keep the acetone away from the motor 
bearings. 

2.2 Load the syringe with RTV. 

2.3 Apply RTV into screw threads on mounting surface. Apply 
more RTV on the surface by forming a daisy ring pattern 
connecting the screw holes as shown above. 


CAUTION: KEEP RTV AWAY FROM THE SHAFT BEARING. 


3.0 ENCODER BODY ATTACHMENT 



3.1 Place the encoder body on the mounting surface and slowly 
rotate the body to spread the adhesive. Align the mounting 
screw holes with the holes in the body base. 

3.2 Place the two mounting screws into the holding bosses in the 
body base, as shown. 

3.3 Thread the screws into the mounting holes and tighten both to 
0.5 cm kg (7.0 in. oz.) using the torque limiting screwdriver. 
(See notes A and B). 

3.4 It is not necessary to center the encoder body at this time. 

Notes: 

a) At this torque value, the encoder body should slide on the mount¬ 
ing surface only with considerable thumb pressure. 

b) The torque limiting screwdriver should be periodically calibrated 
for proper torque. 


4.0 APPLICATION OF RTV TO THE HUB 



CAUTION: HANDLE THE CODE WHEEL WITH CARE. 


4.1 Make sure that the hex screw on the hub does not enter into the 
hub bore. 

4.2 Apply a small amount of RTV onto the inner surface of the hub 
bore. 

4.3 Spread the RTV evenly inside the entire hub bore. 

4.4 Holding the code wheel by its hub, slide it down onto the shaft 
until the shaft extends at least halfway into the bore. 
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5.0 CODE WHEEL POSITIONING 


7.0 PHASE ADJUSTMENT 



5.1 Position the Allen torque wrench into the hex set screw in the 
hub, as shown. 

5.2 Pull the shaft end down to bottom out axial shaft play. Using 
the straight edge, push the top of the hub even with the top of 
the encoder body. The Allen wrench should be used during 
this movement to apply a slight upward force to the hub, 
insuring continuous contact between the straight edge and the 
hub. 

5.3 Tighten the hex set screw to approximately 0.5 cm. kg. (7.0 in. 
oz.) and remove the straight edge. 



7.1 The following procedure should be followed when phase 
adjusting channels A and B. 

7.2 Connect the encoder cable. 

7.3 Run the motor. Phase corresponds to motor direction. See 
output waveforms and definitions. Using either an oscilloscope 
ora phase meter, adjust the encoder for minimum phase error 
by sliding the encoder forward or backward on the mounting 
surface as shown above. See Application Note 1011 for the 
phase meter circuit. 

7.4 No stress should be applied to the encoder package until 
the RTV cures. Curve time is 2 hours @ 70°C or 24 hours 
at room temperature. 


5.4 The code wheel gap may now be visually inspected to check 
against gross errors. A nominal gap of 0.8 mm (0.030 in.) 
should be maintained. 


6.0 EMITTER END PLATE 




6.1 Visually check that the wire pins in the encoder body are 
straight and straighten if necessary. 

6.2 Align the emitter end plate so that the two flanges straddle the 
track of the encoder body where the wire pins are located. 
Press the end plate until it snaps into place. 

6.3 Visually check to see if the end plate is properly seated. 


Note: After mounting, the encoder should be free from mechanical 
forces that could cause a shift in the encoder’s position relative to its 
mounting surface. 


8.0 INDEX PULSE ADJU6TMENTL(HEDS-6010) 



8.1 Some applications require that the index pulse be aligned with 
the main data channels. The index pulse position and the 
phase must be adjusted simultaneously. This procedure sets 
index phase to zero. 

8.2 Connect the encoder cable. 

8.3 Run the motor. Adjust for minimum phase error using an oscil¬ 
loscope or phase meter. (See 7.3). 

8.4 Using an oscilloscope and the circuit shown in 1.4, set the 
trigger for the falling edge of the P| output. Adjust the index 
pulse so that T ^ and Tz are equal in width. The physical adjust¬ 
ment is a side to side motion as shown by the arrow. 

8.5 Recheck the phase adjustment. 

8.6 Repeat steps 8.3-8.5 until both phase and index pulse position 
are as desired. 

8.7 No stress should be applied to the encoder package until 
the RTV has cured. Cure time: 2 hours @ 70° C or 24 hours 
at room temperature. 
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Features 

• DESIGNED FOR MANUAL OPERATION 

• SMALL SIZE 

• RELIABLE OPTICAL TECHNOLOGY 

• 256 PULSES PER REVOLUTION STANDARD 
Other Resolutions Available 

• TTL COMPATIBLE DIGITAL OUTPUT 

• SINGLES V SUPPLY 

• —20° TO +85° C OPERATING RANGE 

o 0.1 OZ.-IN. NOMINAL SHAFT TORQUE 



Description 


The HEDS-7500 series is a family of digital potentiometers 
designed for applications where a hand operated panel 
mounted encoder is required. The unit outputs two digital 
waveforms which are 90 degrees out of phase to provide 
resolution and direction information. 256 pulses per revo¬ 
lution is available as a standard resolution. The digital 
outputs and the 5 V supply input of the HEDS-7500 are 
accessed through color coded wire or through a 10 pin 
connector mounted on a 6 inch ribbon cable. Each digital 
output is capable of driving two standard TTL loads. 

The HEDS-7500 emphasizes reliability by using solid state 
LEDs and photodiode detectors. A non-contacting slotted 


Outline Drawing 


code wheel rotates between the LED and detector to pro¬ 
vide digital pulses without wipers or noise. The 
HEDS-7500 is configured to provide standard potentiome¬ 
ter type panel mounting. Additional design information is 
available in Application Note 1025. 


Applications 


The HEDS-7500 series digital potentiometer may be used 
in applications where a manually operated knob is 
required to convert angular position into digital 
Information. 


- 30.9 (1.22)- 

1 ^ 13 . 2 ( 0 . 62 )- 


ioi»osmoN 

IDC CONNECTOR 
CENTER POLARIZED 



6.35 + 0.000,-0.008 DlA. 
(0.260 + 0,000,-0.0003) 


THREAD 3/8-32 
NUT SUPPLIED 



TYPICAL dimensions (N MILLIMETRES AND (INCHES) 
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Absolute Maximum Ratings 


Parameter 

Symbol 

Min. 

Max. 

Units 

Storage Temperature 

Ts 

-40 

+85 

°C 

Operating Temperature 

Ta 

-40 

+85 

°c 

Vibration 



20 

g 

Shock 



30 

g 

Supply Voltage 

Vcc 

-0.5 

7 

V 

Output Voltage 

Vo 

-0.5 

Vcc 

V 

Output Current per Channel 

lo 

-1 

5 

mA 

Shaft Load — Radial 


t 

1 

lbs. 

Axial 



1 

lbs. 


20 Hz - 2 kHz 
11 msec 


Recommended Operating Conditions 


Parameter 

Symbol 

Min. 

Max. 

Units 

Notes 

Temperature 

T 

-20 

85 

°C 

Non-condensing atmosphere 

Supply Voltage 

Vcc 

4.5 

5.5 

V 

Ripple <100 mVp.p 

Rotation Speed 



300 

RPM 



Electrical Characteristics When operating within the recommended operating range. 

Electrical Characteristics Over Recommended Operating Range Typical at 25° C. 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Notes 

Supply Current 

Icc 


21 

40 

mA 


High Level Output Voltage 

VOH 

2.4 



V 

lOH = -40 juA Max. 

Low Level Output Voltage 

VoL 



0.4 

V 

lot - 3.2 mA 


CAUTION: Device not intended for applications where coupling to a motor is required. 


WAVEFORMS 


RECOMMENDED INTERFACE CIRCUIT 



CH B LEADS CH A FOR COUNTERCLOCKWISE ROTATION. 
CH A LEADS CH B FOR CLOCKWISE ROTATION. 


STANDARD 74 SERIES COULD ALSO BE USED TO IMPLEMENT THIS CIRCUIT. 


TERMINATION 


Ribbon Cable Termination 



PINOUT 
FUNCTION 
CHANNEL A 
Vcc 

GROUND 
N.C.OR GROUND 
N.C. OR GROUND 
GROUND 
Vcc 

CHANNELB 

Vcc 

N.C. 


NOTE: REVERSE INSERTION OF THE 

CONNECTOR WILL PERMANENTLY 
DAMAGE THE DETECTOR IC. 

MATING CONNECTOR 

BERG 65-692-001 OR EQUIVALENT 


Color Coded Wire Termination 


COLOR DESIGNATION 

WHITE/BLACK/RED CHANNEL A 

WHITE/BLACK/BROWN CHANNEL B 

WHITE/RED Vcc 

BLACK GROUND 


Ordering Information 


Part Number 

Description 

HEDS-7500 

HEDS-7501 

PPR Termination 

256 Wire 

256 Cable 
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Features 

• DC, DC BRUSHLESS AND STEPPER MOTOR 
CONTROL 

POSITION CONTROL 
VELOCITY CONTROL 
PROGRAMMABLE VELOCITY PROFILING 
PROGRAMMABLE DIGITAL FILTER 
PROGRAMMABLE COMMUTATOR 
PROGRAMMABLE PHASE OVERLAP 
PROGRAMMABLE PHASE ADVANCE 
GENERAL 8 BIT PARALLEL I/O PORT 
8 BIT PARALLEL MOTOR COMMAND PORT 
PWM MOTOR COMMAND PORT 

QUADRATURE DECODER FOR ENCODER 
SIGNALS 

24 BIT POSITION COUNTER 
SINGLE 5V POWER SUPPLY 
TTL COMPATIBLE 
1 OR 2 MHz CLOCK OPERATION 

General Description 

The HCTL-1000 Is a high performance, general purpose 
motion control IC fabricated in Hewlett-Packard NMOS 
technology. It performs all the time-intensive tasks of digital 
motion control, thereby freeing the host processor for other 
tasks. The simple programmability of all control parameters 
provides the user with maximum flexibility and quick design 

Package Dimensions 


ORrCNTATION NOTCH; 
- SHAPE MAY VARY 


NOTES: 

M. EACH PINCENTEREINE TO BE LOCATED 
WITHIN O.OID*^ OF ITS TRUE 
LONOtTUOINAL POSITION. 

2, LEAD FINISH: SOLDER COAT. 



NC*C 

1 ^ 


35e 

ADo/DBo C 

2 

39 


AD,/OBiiII 

3 

38 

Dale 

AD 2 /DB 2 c 

4 

37 

I]R/W 

AO 3 /DB 3 c 

5 

36 

3 RESET 

AD 4 /DB 4 c 

6 

35 

Dvcc 

ADs/DBs C 

7 

34 

□ eXTCLK 

DBeC 

8 

33 

JfNDlX 

PBrC 

9 

32 

H Vss 

VssC 

10 

31 

□ CHA 

Vcc C 

11 

30 

DCHB 

profC 

12 

29 

3 PHD 

iNirC 

13 

28 

Uphc 

nMiTC 

14 

27 

Jphb 

STSPC 

15 

26 

□ pha 

PULSE C 

16 

25 

3^7 


17 

24 

3mc6 

MCoC 

18 

23 

Imcs 

MC,C 

19 

22 

I 1 MC 4 

MCaC 

20 

21 

DMC3 



‘Should be left floating 

PINOUT 


Figure 1. System Block 
Diagram 


<IO-PIN PLASTIC DUAL-IN-LINE PACKAGE 


of control systems with a minimum number of components. 
All that is needed for a complete servo system is a host 
processor to specify commands, an amplifier and motor 
with an incremental encoder. No analog compensation or 
velocity feedback is necessary (see Figure 1). 

Table of Contents pages 

GENERAL DESCRIPTION . 1 
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— OPERATING MODES . 12 
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HOW TO INTERFACE TO THE HCTL-1000 . 17 
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ESD WARNING: Since this is an NMOS device, normal 
precautions should be taken to avoid static damage. 
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Figure 2. Internal Block Diagram 


introduction 

The purpose of this section is to describe the organization 
of this data sheet. The front page includes the key features 
of the HCTL-1000, a general description of the part, the 
mechanical drawing and pin-out, and a Table of Contents. 
Following this section is the Theory of Operation, which 
gives the user a brief overview of how the HCTL-1000 oper¬ 
ates by describing the internal block diagram shown in 
Figure 2. The following five sections give the specifications 
of the HCTL-1000, including Absolute Maximum Ratings, 
DC Characteristics, AC Characteristics, Timing Diagrams, 
and Functional Pin Descriptions. The final two sections 
include the detailed Information on how to operate and 
interface to the HCTL-1000. The How to Operate section 
discusses the function and address of each software regis¬ 
ter, and describes how to use the four position and velocity 
control modes and the electronic commutator. The How to 
Interface section describes how to interface the HCTL-1000 
to a microprocessor, an encoder, and an ampifier. 


Theory of Operation 

The HCTL-1000 is a general purpose motor controller 
which provides position and velocity control for dc, dc 
brushless and stepper motors. The internal block diagram 
of the HCTL-1000 Is shown in Figure 2. The HCTL-1000 
receives its input commands from a host processor and 
position feedback from an incremental encoder with quad¬ 
rature output. An 8-bit bidirectional multiplexed address/data 
bus interfaces the HCTL-1000 to the host processor. The 
encoder feedback is decoded into quadrature counts and a 
24-bit counter keeps track of position. The HCTL-1000 
executes any one of four control algorithms selected by the 
user. The four control modes are: 

• Position Control 

• Proportional Velocity Control 

• Trapezoidal Profile Control for point to point moves 

• Integral Velocity Control with continuous velocity profiling 
using linear acceleration 
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The resident Position Profile Generator calculates the neces¬ 
sary profiles for Trapezoidal Profile Control and Integral 
Velocity Contol. The HCTL-1000 compares the desired posi¬ 
tion (or velocity) to the actual position (or velocity) to 
compute compensated motor commands using a program¬ 
mable digital filter D(z). The motor command is externally 
available at the Motor Command Port as an 8-bit byte and 
at the PWM Port as a Pulse Width Modulated (PWM) signal. 

The HCTL-1000 has the capability of providing electronic 
commutation for dc brushless and stepper motors. Using 
the encoder position information, the motor phases are 
enabled in the correct sequence. The commutator Is fully 
programmable to encompass most motor encoder combine- 


Absolute Maximum Ratings 


Operating Temperature. 0°C to yo^C 

Storage Temperature.-40^0 to T125°C 

Supply Voltage.-0.3 V to 7 V 

Input Voltage — ...-0.3 V to 7 V 

Maximum Pov/er Dissipation..... 0,95 W 

Maximum Clock Frequency.2 MHz 


tions. In addition, phase overlap and phase advance can be 
programmed to improve torque ripple and high speed per¬ 
formance. The HCTL-1000 contains a number of flags 
including two externally available flags. Profile and Initializa¬ 
tion, which allow the user to see or check t he sta tus of the 
controller. It also has two emergency flags. Limit and Stop, 
which allow operation of the HCTL-1000 to be interrupted 
under emergency conditions. 

The HCTL-1000 controller is a digitally sampled data system. 
While information from the host processor is accepted 
asynchronously with respect to the control functions, the 
motor command is computed on a discrete sample time 
basis. The sample timer is programmable. 


D.C. Characteristics Tg=o°c to +7o°c; vcc=5 v ± 5%: vss=0 v 


Parameter 

Symbol 

Min. 

lyp. 

Max. 

Units 

Test Conditions 

Power Supply 

Vcc 

4.75 

5,00 

5.25 

V 


Supply Current 

'cc 


80 

180 

mA 


Input Leakage Current 

iil 



10 

mA 

Vjn === 5.25 V 

Tristate Output 

Leakage Current 

•foh 



±10 

juA 

Vout=^-0.3 to 5.25 V 

Input Low Voltage 

V|L 

-0.3 


0.8 

V 


Input High Voltage 

V|H 

2.0 


Vcc 

V 


Output Low Voltage 

VOL 

-0.3 


0.4 

V 

IoL“ 2.2 mA 

Output High Voltage 

VOH 

2.4 


Vcc 

V ' 

fOH^-200M 

Power Dissipation 

Pd 


400 

950 

mW 


Input Capacitance 

Qn 



20 1 

pF 

Ta-25^C,f = 1 MHz 
unmeasured pins 
returned to ground 

Output Capacitance Load 

Cout 


100 

1 

1 

pF 

Same as above 

















A.C. Electrical Specifications 


Ta = 0 to 70°C: Vcc = 5.0 V ± 5%; Units = nsec 




Clock Frequency 



2 MHz 

1 MHz 

Signal 

Symbol 

Min. 

Max. 

Min. 

Max. 

Clock Period 

tCPER 

500 


1000 


Pulse Width, Clock High 

ICPWH 

230 


300 


Pulse Width, Clock Low 

tCPWL 

200 


200 


Clock Rise and Fall Time 

tCR 


50 


50 

Input Pulse Width Reset 

tiRST 

2500 


6000 


Input Pulse Width Stop, Limit 

t|P 

600 


1100 


Input Pulse Width Index, Index 

t|X 

1600 


3100 


Input Pulse Width CHA, CHB 

f|AB 

1600 


3100 


Delay CHA to CHB Transition 

tAB 

600 


1100 


Input Rise/Fall Time CHA, CHB, Index 

hABR 


450 


900 

Input Rise/Fall Time Reset, ALE, CS, 0£, Stop, Limit 

t(R 


50 


50 

Input Pulse Width ME, CS 

Upw 

80 


80 


Delay Time, ALB Fall to CS Fall 

fAG 

50 


50 


Delay Time, ALE Rise to OS Rise 

^CA 

50 


50 


Address Set Up Time Before ALE Rise 

tASRt 

20 


20 


Address Set Up Time Before ^ Fail 

fASR 

20 


I 20 


Write Data Set Up Time Before CS Rise 

tOSR 

' 20 
[... 


20 


Address/Data Hold Time 


1 20 


20 


Set Up Time, R/W Before CS Rise 

twcs 

20 

I 

20 


Hold Time, R/W After CS Rise 

fWH 

20 

1 

20 


Delay Time, Write Cycle, ^ Rise to ALE Fall 

tcSAL 

1700 


3400 


Delay Time, Read/Write, ^ Rise to CS Fall 

tcscs 

1500 


3000 


Write Cycle, ME Fall to ALE Fall 

twc 

1830 


3530 


Delay time, CS Rise to OE Fall 

fCSOE 

1700 


3200 


Delay Time, OT Fall to Data Bus Valid 

fOEDB : 

100 


100 


Delay Time, CS Rise to Data Bus Valid 

fCSDB 

1800 


3300 


Input Pulse Width OE 

fiPWOE 

100 


100 


Hold Time, Data Held After OE Rise 

^DOEH : 

20 


20 


Delay Time, Read Cycle, ^ Rise to ALE Fall 

tCSALR 

1820 


3320 1 


Read Cycle, ALE Fall to OT Fall 

fRC 

1950 


3450 


Output Pulse Width, PROF, INIT Pulse, Sign, 

PHA-PHD, MC Port 

toF 

500 


1000 


I Output Rise/Fall Time, PROF, INIT, Pulse, Sign, 
PHA-PHD, MO Port 

fOR 

20 

150 

20 

150 

Delay Time, Clock Rise to Output Rise 

tEP 

20 

300 

20 

300 

I Delay Time, CS Rising to MC Port Valid 

tCSMC 


1600 


3200 
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HCTL-1000 I/O Timing Diagrams 

There are three different timing configurations which can 1000 to most microprocesors. See the I/O interface section 

be used to give the user flexibility to interface the HCTL- for more details. 


I. ALE/CS NON OVERLAPPED 
A. Write Cycle 















r 




h-©- 


7 


-@-*l 






1 


X7V7\7\/ 


wmmmm 




AD/DB 


VALID ADDRESS 


VALID DATA 
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Functional Pin Description 


INPUT/OUTPUT SIGNALS 


Symbol 

Pin Number 

Description 

ADO/DBO - 
AD5/DB5 

i| 2^7 

Address/Data bus — Low 6 bits of 8 bit I/O portwhich are multiplexed between address 
and data* 

D6.D7 

III 9 

Data bus — Upper 2 bits of 8 bit I/O port used for data only. 



INPUT SIGNALS 


Symbol 

Pin Number 

Description 

CHA/CHB 

|i||31,30”". 

Channel A,B — input pins for position feedback from an Incremental shaft encoder. Two 
channels, A and B, 90 degrees out of phase are required. 

Ifindex 

0mmm 

Index Pulse — input from the reference or index pulse of an Incremental encoder. Used 
only in conjunction with the Commutator. Either a low or high true signal can be used with 
the Index pin. See Timing Diagrams and Encoder Interface section for more detail. 

iiW 

i 

Read/Write — determines direction of data exchange for the I/O port. 

aCE 

38 

Address Latch Enable — enables low 6 bits of external data bus into internal address latch. 

cs 

39 " 

Chip Select — performs I/O operation dependent on status of R/W line. For a Write, the 
external bus data is written into the Internal addressed location. For Read, data is read 
from an internal location into an internal output latch. 

OE 

40 

Output Enable — enables the data in the Internal output latch onto the external data bus to 
complete a Bead operation. 

Limit 

14 

Limit Switch an internal flag which when externally set, triggers an unconditional 

branch to the Initialization/Idle mode before the next control sample is executed. Motor 
Command is set to zero. Status of the Limit Flag is monitored in the Status Register. 

Stop 

15 

Stop Flag — an internal flag that is externaliy set. When flag is set during Integral Velocity 
cdhtrol mode, the Motor Comgiand is deceler|ted to a stop. 

Reset 

36 

Reset — a hard reset of internal circu||ry and a branch to Reset mode. 

ExtClk 

34 j 

€xternal Clock 

Vcc 

11,35 

Voltage Supply — Both Vqc pins must be connected to a 6.0 volt supply.. 

^ss 

10, 32 

Circuit Ground 

:#C 

1 1 

Not Connected — this pin should be left floating. 


OUTPUT SIGNALS 


Symbol 

Pin Number 

Description 

MC0-MC7 

18-25 

Motor Command Port 8 bit output port which contains the digital motor command 
adjusted for easy bipolar DAC interfacing. MC7 is the most significant bit (MlB). 

Pulse 

16 

Pulse — Pulse Width Modulated signal whose duty cycle is proportional to the Motor 
Command magnitude. The frequency of the signal is External Clock/100 and pulse width is 
resolved into 100 external clocks. 

Sign 

17 

Sign — gives the sign/direction of the pulse signal. 

PHA-PHD 

26-29 

Phase A, B, C, D — phase enable outputs of the commutator. 

Prof 

12 

Profile Flag — status flag which indicates that the controller is executing a profiled posi¬ 
tion move in the Trapezoidal Profile Control Mode. 

Init 

13 

Initialization/ldle Flag — status flag which indicates that the controlfer is in the Initialization/ 
Idle mode. 


-3 


MOTION SENSING 
ANO CONTROL 










How to Operate the HCTL-IOOO 
user Accessible Registers 

The HCTL-1000 operation is controlled by a bank of 64 8-bit 
registers, 32 of which are user accessible. These registers 
contain command and configuration information necessary 
to properly run the controller chip. The 32 user accessible 
registers are listed in Table I. The register number is also the 
address. A functional block diagram of the HCTL-1000 
which shows the role of the user accessible registers is also 
included in Figure 3. The other 32 registers are used by the 
internal CPU as scratch registers and should not be 
accessed by the user. 

There are several registers which the user must configure to 
his application. These configuration registers are discussed 
in more detail below. 

PROGRAM COUNTER (R05H) 

The program counter, which is a write only register, executes 
the preprogrammed functions of the controller. The program 
counter is used along with the control flags FO, F3, and F5 
in the Flag Register (ROOM) to change control modes. The 
user can write any of the following four commands to the 
program counter. 

00H — Software Reset 
01H — Initialization/Idle mode 
02H — Align mode 

03H — Control modes; flags FO, F3, and F5 in the Flag 
Register (ROOM) specify which control mode will be 
executed. 

The commands written to the program counter are dis¬ 
cussed in more detail in the section called Operating Modes 
and are shown in flowchart form in Figure 4. 

FLAG REGISTER (ROOM) 

The flag register contains flags FO thru F5. This register Is 
also a write only register. Each flag is set and cleared by 
writing an 8-bit data word to ROOM. The upper four bits are 
ignored by the HCTL-1000. The bottom three bits specify 
the flag address and the fourth bit specifies whether to set 
(bit=1) or clear (bit=0) the addressed flag. 


Bit number 

7-4 

3 

2 

1 

0 

Function 

Don’t 

care 

set/clear 

AD2 

AD1 

ADO 


FO — Trapezoidal Profile Flag — set by the user to execute 
trapezoidal profile control. The flag is reset by the 
controller when the move is completed. The status of 
FO can be monitored at the Profile pin (12) and in 
status register R07H bit 4. 

FI — Initialization/Idle Flag — set/cleared by the HCTL- 
1000 to indicate execution of the Initialization/ldle 
mode. The status of FI can be monitored at the 
Initialization/Idle pin (13) and in bit 5 of the Status 
register (R07H). The user should never attempt to set 
or clear FI. 


Unipolar flag — set/cleared by the user to specify 
bipolar (clear) or unipolar (set) mode for the Motor 
Command Port. 

Proportional Velocity Control Flag — set by the user 
to specify proportional velocity control. 

Hold Commutator Flag — set/cleared by the user or 
automatically by the Align mode. When set, this flag 
inhibits the internal commutator counters to allow 
open loop stepping of a motor by using the com¬ 
mutator. 

F5 — Integral Velocity Control — set by the user to specify 
integral velocity control. 

STATUS REGISTER (R07H) 

The Status Register indicates the status of the HCTL-1000. 
Each bit decodes into one signal. All 8 bits are user readable 
and are decoded as shown below. Only the lower 4 bits can 
be written to by the user to configure the HCTL-1000. To set 
or clear any of the lower 4 bits, the user writes an 8-bit word 
to R07H. The upper 4 bits are ignored. Each of the lower 4 
bits directly sets/clears the corresponding bit of the status 
register as shown below. For example, writing XXXX0101 to 
R07H sets the PWM Sign Reversal Inhibit, sets the Com¬ 
mutator Phase Configuration to “3 Phase”, and sets the 
Commutator Count Configuration to “full”. 


Status 

Bit 

Function 

Note 

0 

PWM Sign Reversal 
Inhibit 

0 - off 1 = on 

Discussed in Amplifier 
Interface section 
under PWM Port. 

1 

Commutator Phase 
Configuration 

0-3 phase 

1-4 phase 

Discussed in 
Commutator section 

2 

Commutator Count 
Configuration 

0 - quadrature 

1 full 

Discussed in 
Commutator section 

3 

Should always be set to 
0 


^ I 

Trapezoidal Profile 

Flag FO 

1 - in Profile Control 

Discussed in Operating 
Mode section under 
Trapezoidal Profile 
Control 

6 

i 

Initialization/ldle 

Flag F1 1 - in 
Initialization/ldle Mode i 

Discussed in Operating 
Mode section under 
Initialization/ldle Mode 

6 

Stop Flag 

0 = set (Stop triggered) 

1 = cleared (no Stop) 

Discussed in 

Emergency Flags 
Section 

7 

Limit Flag 

0 = set (Limit triggered) 

1 - cleared (no Limit) 

Discussed in 

Emergency Flags 
Section 
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TABLE I: REGISTER REFERENCE TABLE 


Register 

(Hex) 

Function 

Mode 

JillBIl!,,,, 

Data Type 

User 

A JIss 

ROOH 

Flag Register 

All 

-1" 

w 

R05H 

Program Counter 


scalar jg 

W:: 

R07H 

Status Register 

.All 

— 

r/wl”^! 

R08H 

8 bit Motor Command Port 

mil 

2’s compleinent+80H 

r/w 

R09H 

PWM Motor Command Port 

mil 

2’s complement 

r/w 

ROCH 

Command Position (MSB) 

Position Control 

2’s complement 

f/wl2| 

RODH 

Command Position 

Position Control 

2's complement 

r/^\ 

ROEH 

Command Position (LSB) 

Position Control 

2’s complement 

r/w! 2! 

ROFH 

Sample Timer 

All 

scalar i 

w 

R12H 

Actual Position (MSB) 

Position Control 

2’s complement 


R13H 

Actual Position 

Position Control 

2’s complement 

rl^f/wi"^! 

R14H 

Actual Position (LSB) 

Position Control 

2 s complement 

li r!|l 

R18H 

Commutator Ring 

All 

scalarl^l 

r/wl^l 

r1Ih 

Commutator Velocity Timer 

All 

scalar 

w 

R1AH 

X 

All 

scalarlSl 

r/w 

R1BH 

Y Phase Overlap 

All 

scalar!^! 

r/w 

ilCH 

Offset 

All 

2’s complement 

r/wi^l 

r!fh 

Maximum Phase Advance 

All 

scalar! 

r/w!^l 

R20H 

Filter Zero, A 

All except 

Proportional Velocity 

iiaiar 

r/w 

R21H 

Filter Pole, B 

AM except 

Proportional Velocity 

scalar 

r/w 

R22H 

Gain, K 

All 

scalar 

r/w 

rISh 

Command Velocity (LSB) 

Proportional Velocity 

2’s complement 

r/w 

R24H 

Command Velocity (MSB) 

Proportional Velocity 

2’s complement 

r/w 

R26H 

Acceleration (LSB) 

Integral Velocity and 
Trapezoidal Profile 

scalarl^l 

j 

r/w 

R27H 

Acceleration (MSB) 

Integral Velocity and 
Trapezoidal Profile 

scalarl^i 

r/w 

R2§H 

Maximum Velocity 

Trapezoidal Profile 

scalar!^! 

r/w 

R29H 

Final Position (LSB) 

Trapezoidal Profile 

2’s complement 

r/w 

R2AH 

Final Position 

Trapezoidal Profile 

2’s complement 

r/w 

R2BH 

Final Position (MSB) 

Trapezoidal Profile 

2's complement 

r/w 

R34H 

Actual Velocity (LSB) 

Proportional Velocity 

2’s complement 

r 

R35H 

Actual Velocity (MSB) 

Proportional Velocity 

2’s complement 

r 

. B3CH 

Command Velocity 

Integral Velocity 

2's complement 

r/w 


Notes: 4. Writing to R13H clears Actual Position Counter to zero. 

1. Upper 4 bits are read only. 5. The scalar data is limited to positive numbers (OOH to 7FH). 

2. Writing to ROEH (LSB) latches all 24 bits. 6. The commutator registers (R18H, RICH, R1FH) have further limits 

3. Reading R14H (LSB) latches data into R12H and R13H. which are discussed in the Commutator section of this data sheet. 



Figure 3. Register Block Diagram 
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EMERGENCY FLAGS — STOP AND LIMIT 

Stop and Limit Flags are hardware set flags that signify the 
occurrence of an emergency condition and cause the con¬ 
troller to immediately take special action. 

The Stop Flag affects the HCTL-1000 only in the Integral 
Velocity Mode. When the Stop Flag is set, the system will 
come to a decelerated stop and stay in this mode with a 
command velocity of zero until the Stop Flag is cleared and 
a new command velocity is specified. 

The Limit Flag, when set in any control mode, causes the 
HCTL-1000 to go into the Initialization/Idle Mode, clearing 
the Motor Command and causing an immediate motor 
shutdown. 

Stop and Limit Flags are set by a low level input at their 
respective pins (15, 14). The flags can only be cleared when 
the input to the corresponding pin goes high, signifying that 
the emergency condition has been corrected, AND a write 
to the Status Register (R07H) is executed. That is, after the 
emergency pin has been set and cleared, the flag also must 
be cleared by writing to R07H. Any word that is written to 
R07H after the emergency pin is set and cleared will clear 
the emergency flag, but the lower 4 bits of that word will 
also reconfigure the Status Register. 

DIGITAL FILTER (R22H, R20H, R21H) 

All control modes use some part of the programmable dig¬ 
ital filter D{z) to compensate for closed loop system stability. 
The compensation D(z) has the form: 

^ K, .(z- ^ 256) 

4 (z + B/256) 

where z = the digital domain operator 

K = gain (R22H) 

A = zero (R20H) 

B=pole(R21H) 

The compensation is a first order lead filter which in combi¬ 
nation with the sample timer T (ROFH) affects the dynamic 
step response and stability of the control system. The 
sample timer, T, determines the rate at which the control 
algorithm gets executed. All parameters. A, B, K, and T, are 
8-bit scalars that can be changed by the user any time. 

The digital filter uses previously sampled data to calculate 
D(z). This old internally sampled data is cleared when the 
Initialization/ldle Mode is executed. 


SAMPLE TIMER REGISTER (ROFH) 

The contents of this register set the sampling period of the 
HCTL-1000. The sampling period is 

t = 16 (ROFH 1+ 1) (1/frequency of the external clock) 

The sample timer has a limit on the minimum allowable 
sample time depending on the control mode being executed. 
The limits are given below: 

ROFH Contents 
Minimum Limit 


Position Control 7 

Proportional Velocity Control 7 

Trapezoidal Profile Control 15 

Integral Velocity Control 15 


The maximum value of ROFH is FFH (255 decimal). For 
example, with a 2MHz clock, the sample time can vary from 
64 /xsec to 2048 fxsec. 

Operating Modes 

The HCTL-1000 executes any one of 3 set up routines or 4 
control modes selected by the user. The 3 set up routines 
include: 

— Reset 

— Initialization/ldle 

— Align. 

The four control modes available to the user include: 

— Position Control 

— Proportional Velocity Control 

— Trapezoidal Profile Control 

— Integral Velocity Control 

The HCTL-1000 switches from one mode to another as a 
result of one of the following three mechanisms: 

1. The user writes to the Program Counter. 

2. The user sets/clears flags FO, F3, or F5 by writing to the 
Flag Register (ROOH). 

3. The controller switches automatically when certain initial 
conditions are provided by the user. 

This section describes the function of each set up routine 
and control mode and the initial conditions which must be 
provided by the user to switch from one mode to another. 
Figure 4 shows a flowchart of the set up routines and 
control modes, and shows the commands required to switch 
from one mode to another. 
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SET UP ROUTINES 

1. Reset 

The Reset mode is entered under all conditions by either 
executing a hard reset (Reset Pin goes low) or a soft 
reset (write OOH to the Program Counter, R05H). 

When a hard reset is executed, the following conditions 
occur: 

— All output signal pins are held low except Sign (17), 
Databus (2-9), and Motor Command (18-25). 

— All flags (FO to F5) are cleared. 

— The PWM port (R09H) is preset to FFH. 

— The Motor Command Port (R08H) is preset to 80H. 

— The Commutator logic is cleared. 

— The I/O control logic is cleared. 

— A soft reset is automatically executed. 

When a soft reset is executed, the following conditions 
occur: 

— The digital filter parameters are preset to 

A (R20H) = E5H 
B(R21H) = K(R22H) = 40H 

— The sample timer (ROFH) is preset to 40H. 

— The status register (R07H) is cleared. 

— The Position counters (R12H, R13H and R14H) are 
cleared to 0. 

From Reset mode, the HCTL-1000 goes automatically 
to Initialization/ldle mode. 

2. Initialization/ldle 

The Initialization/Idle mode is entered either automatically 
from Reset or by writing 01H to the Program Counter 
(R05H) under any conditions. 

In the Initialization/ldle mode, the following conditions 
occur: 

— The Initialization/Idle Flag (FI) is set. 

— The PWM port (R09H) is set to OOH. 

— The Motor Command port (R08H) is set to 80H. 

— Previously sampled data stored in the digital filter is 
cleared. 

It is at this point that the user should pre-program all the 
necessary registers needed to execute the desired control 
mode. The HCTL-1000 stays in this mode (idling) until a 
new mode command is given. 


RESET PIN WRITE OOH 



FO, F3, F5 


*Only one flag can be set at a time. 
Figure 4. Operating Mode Flowchart 












3. Align 

The Align mode can be entered only from the Initializa- 
tion/ldle mode by writing 02H to the Program Counter 
(R05H). This mode automatically aligns multiphase 
motors to the Commutator. Align mode is executed only 
when using the commutator feature of the HCTL-1000 
and before any control modes are used. 

The Align mode assumes that, during encoder/motor 
assembly, the encoder index pulse has been physically 
aligned to the last motor phase, the Commutator 
parameters have been correctly preprogrammed (see the 
section called The Commutator for details), and a hard 
reset has been executed while the motor is stationary. 

The Align mode first disables the commutator and with 
open loop control enables the first phase (PHA) and then 
the last phase (PHC or PHD) to orient the motor on the 
last phase torque detent. Each phase is energized for 
2048 system sampling periods. For proper operation, the 
motor must come to a complete stop during the last 
phase enable. Once the last phase torque detent Is 
found, the Commutator is enabled and commutation is 
closed loop. 

The HCTL-1000 then switches automatically from Align 
to the Control Modes. 

CONTROL MODES 

Control flags FO, F3, and F5 in the Flag Register (ROOH) 
determine which control mode is executed. Only one control 
flag can be set at a time. After one of these control flags Is 
set, the control modes are entered either automatically from 
Align or from the Initialization/Idle mode by writing OSH to 
the Program Counter (R05H). 

1. Position Controi 

FO, F3, F5 cleared 

Position Control performs point to point position moves 
with no velocity profiling. The user specifies a 24-bit 
position command, which the controller compares to the 
24-bit actual position. The position error is calculated, 
the full digital lead compensation is applied and the 
motor command is output. 

The controller will remain position locked at a destination 
until a new position command is given. 

The actual and command position data is 24-bit two’s 
complement data stored In six 8-bit registers. Position is 
measured in encoder quadrature counts. 

The command position resides in ROCH (MSB), RODH, 
ROEH (LSB). Writing to ROEH latches all 24-bits at once 
for the control algorithm. Therefore, the command posi¬ 
tion is written in the sequence ROCH, RODH and ROEH. 
The command registers can be read in any desired order. 

The actual position resides in R12H (MSB), R13H, and 
R14H (LSB). Reading R14H latches the upper two bytes 
into an internal buffer. Therefore, actual position registers 
are read in the order of R14H, R13H, and R12H for 
correct instantaneous position data. The position registers 
cannot be written to, but they can all be cleared to 0 by a 
write to R13H. 


2. Proportional Velocity Control 

F3 set 

Proportional Velocity Control performs control of motor 
speed using only the gain factor, K, for compensation. 
The dynamic pole and zero lead compensation are not 
used. 

The algorithm takes a user command velocity, calculates 
the actual velocity, and computes the velocity error. The 
velocity error is multiplied by K/4 and output as motor 
command. 

The command and actual velocity are 16-bit two’s com¬ 
plement words. The units of velocity are encoder quadra¬ 
ture counts/sample time. In addition, the command 
velocity is internally divided by 16 to produce fractional 
resolution. The 16-bit command is interpreted as 12-bits 
of integer and 4-bits of fraction. 



The command velocity resides in unlatched R24H (MSB) 
and R23H (LSB). The registers can be read or written to 
in any order. 

The actual velocity is computed only in this algorithm 
and stored in scratch registers R35H (MSB) and R34H 
(LSB). There is no fractional component in the actual 
velocity registers and they can be read in any order. 

The controller tracks the command velocity continuously 
until new mode command is given. The system behavior 
after a new velocity command is governed only by the 
system dynamics, until a steady state velocity is reached. 

3. Integral Velocity Control 

F5 set 

Integral Velocity Control performs continuous velocity 
profiling which is specified by a command velocity and 
command acceleration. Figure 5 shows the capability of 
this control algorithm. 

The user can change velocity and acceleration any time 
to continuously profile velocity in time. Once the specified 
velocity is reached, the HCTL-1000 will maintain that 
velocity until a new command is specified. Changes 
between actual velocities occur at the presently specified 
linear acceleration. 

The command velocity is an 8-bit two’s complement 
word stored in R3CH. The units of velocity are quadrature 
counts/sample time. 

While the overall range of the velocity command is 8-bits, 
two’s complement, the difference between any two 
sequential commands cannot be greater than 7-bits in 
magnitude (i.e., 127 decimal). For example, when the 
HCTL-1000 is executing a command velocity of 40H 
(+64D), the next velocity command must fall in the range 
of 7FH (+127D), the maximum command range, to C1H 
(-63D). 
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USER CHANGES VELOCITY COMMAND 


Figure 5. Integral Velocity Mode 
The command acceleration is a 16-bit scalar word stored 
in R27H and R26H. The upper byte (R27H) is the integer 
part and the lower byte (R26H) is the fractional part 
provided for resolution. The integer part has a range of 
OOH to 7FH. The contents of R26H are internally divided 
by 256 to produce the fractional resolution. 


R27H R26H 

Olllllll FFFFFFFF/256 

COMMAND ACCELERATION FORMAT 


The units of acceleration are quadrature counts/sample 
time squared. 

Internally, the controller performs velocity profiling 
through position control. From the user specified com¬ 
mand velocity and acceleration, the controller internally 
generates position profiles. In control theory terms, 
integral compensation has been added and therefore, 
this system has zero steady state velocity error. 

The advantage that this mode has over Proportional 
Velocity modes is that the system has zero steady state 
velocity error. However, the drawback which comes along 
with this advantage is that loop stability compensation is 
more difficult to achieve. In the Integral Velocity Mode, 
the system is actually a position control system and 
therefore the complete dynamic compensation D(z) is 
used in this control mode. 

If the external STOP flag F6 is set during this mode 
signaling an emergency situation, the controller automati¬ 
cally decelerates to zero velocity at the presently specified 
acceleration factor and stays in this condition until the 
flag is cleared. The user then can specify new velocity 
profiling data. 

4. Trapezoidal Profile Control 

FO set 

Trapezoidal Profile Control performs point to point posi¬ 
tion moves and profiles the velocity trajectory to a 
trapezoid or triangle. The user specifies only the desired 
final position, acceleration and maximum velocity. The 
controller computes the necessary profile to conform to 
the command data. If maximum velocity is reached before 
the distance halfway point, the profile will be trapezoidal, 
otherwise the profile will be triangular. Figure 6 shows 
the possible trajectories with Trapezoidal Profile control. 

The command data for this control mode is a 24-bit 
two’s complement final position written to R2BH (MSB), 
R2AH, and R29H (LSB). The acceleration resides in R27H 
(MSB) and R26H (LSB). It is the same integer and fraction 



Figure 6. Trapezoidal Profile Mode 

format as discussed under Integral Velocity Control. The 
maximum velocity is a 7-bit scalar (range is OOH to 7FH) 
written to R28H with units of quadrature counts/sample. 
The command data registers can be written/read in any 
order. 

Once desired data is entered, flag FO is set in the Flag 
Register (ROOH) to commence motion (if already in Posi¬ 
tion Control). When the Trapezoidal Profile move is 
finished, the controller clears FO and Position Control 
locks on the final position. The status of the Profile flag 
can be monitored in the Status Register (R07H) and at 
the external Profile pin. During Trapezoidal Profile move 
no new command data should be sent to the controller. 

The internal profile generator produces a position profile 
using the present command position (ROCH-ROEH) as 
the starting point and the final position (R29H-R2BH) as 
the end point. The controller actually performs position 
control while the profile generator loads profile data into 
the Command Position registers. The full digital filter is 
applied for compensation. 

Commutator 

The commutator is a digital state machine that Is configured 
by the user to properly select the phase sequence for 
electronic commutation of multiphase motors. The Com¬ 
mutator is designed to work with 2, 3, and 4 phase motors 
of various winding configurations and with various encoder 
counts. 

Besides the correct phase enable sequence, the Commutator 
provides programmable phase overlap and phase advance. 
Phase overlap is used for better torque ripple control. It can 
also be used to generate unique state sequences which can 
be further decoded externally to drive more complex ampli¬ 
fiers and motors. 

Phase advance allows the user to compensate for the fre¬ 
quency characteristics of the motor/amplifier combination. 
By advancing the phase enable command (in position), the 
delay in reaction of the motor/amplifier combination can be 
offset and higher performance can be achieved. 

The ouput of the Commutator is on PHA (26) to PHD 
(29). The inputs to the Commutator are the three encoder 
signals, Channel A, Channel B, and Index, and the con¬ 
figuration data stored in registers. 

The Commutator uses both channels and the index pulse of 
an incremental encoder. The index pulse of the encoder 
must be physically aligned to a known torque curve location 
because it is used as the reference point of the rotor 
position with respect to the Commutator phase enables. 
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ENCODER: 90 COUNTS/REVOLUTION 


The index pulse should be permanently aligned during 
motor encoder assembly to the last motor phase. This is 
done by energizing the last phase of the motor during 
assembly and permanently attaching the encoder codewheel 
to the motor shaft such that the index pulse is active. Fine 
tuning of alignment for commutation purposes is done 
electronically by the Offset Register (RICH) once the com¬ 
plete control system is set up. 

1. Commutator Configuration Registers 

The Commutator is programmed by the data in the 
following registers. Figure 7 shows an example of the 
relationship between all the parameters. 

Status Register (R07H) 

Bit#1 —0 = 3 phase configuration, PHA, PHB, and 
PHC are active outputs. 

1=4 phase configuration, PHA - PHD are 
active outputs. 

Bit #2 — 0 = rotor position measured in quadrature 
counts. 

1 = rotor position measured in full counts. 

RING REGISTER (R18H) 

The ring register is scalar and determines the length of the 
electrical cycle measured in full or quadrature counts as set 
by bit #1 in R07H. The magnitude of Ring is limited to 7FH. 

X REGISTER (R1AH) 

Scalar data which sets the interval during which a phase is 
the only one active. 

Y REGISTER (R1BH) 

Scalar data which sets the interval during which two 
sequential phases are both active. Y is phase overlap. 

X and Y must be such that: 

X + Y = RingA# of phases) 

These three parameters define the basic electrical com¬ 
mutation cycle. 


3 PHASE 
FULL COUNTS 
RING: 9 


CASE 

1 

2 

3 

4 

X 

3 

2 

2 

2 

Y 

0 

1 

1 

1 

OFFSET 

0 

0 

2 

2 

ADVANCE 

0 

0 

0 

1 


ENABLE 


INDEX PULSE 
OCCURS AT 
THE ORIGIN 



OFFSET REGISTER (R1CH) 

The offset is two’s complement data which determines the 
relative start of the electrical cycle with respect to the index 
pulse. Since the index pulse must be physically referenced 
to the rotor, offset performs fine alignment between the 
electrical and mechanical torque cycles. 

PHASE ADVANCE REGISTERS (R19H, R1FH) 

The phase advance feature performs the function of linearly 
incrementing the phase advance according to measured 
speed of rotation up to a set maximum. 

VELOCITY TIMER REGISTER (R19H) 

This register contains scalar data which determines the 
amount of phase advance at a given velocity. The phase 
advance is interpreted in the units set for the Ring counter 
by bit #1 in R07H. The velocity is measured in revolutions/ 
second. 

Advance = NvAt 


where At = 


16 (R19H+1) 


f external elk 
N = encoder counts/revolution 
v= velocity (revolutions/second) 


Figure 7. Commutator Configuration 


MAXIMUM ADVANCE REGISTER (R1FH) 

The scalar data sets the upper limit for phase advance 
regardless of rotor speed. 

Figure 8 shows the relationship between the phase advance 
registers. Note: If the phase advance feature is not used, set 
both R19H and R1FH to 0. 



Figure 8. Phase Advance vs. Motor Velocity. 
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COMMUTATOR CONSTRAINTS 

There are several numerical constraints the user should be 
aware of to use the Commutator. 

The parameters of Ring, X, Y, and Max Advance must be 
positive numbers (OOH to 7FH). Additionally, the following 
equation must be satisfied: 


80H < - Ring + Offset 


Max Advance < 7FH (1) 


In order to utilize the greatest flexibility of the Commutator, 
it must be realized that the Commutator works on a circular 
ring counter principle, whose range is defined by the Ring 
Register (R18H). This means that for a ring of 96 counts and 
a needed offset of 10D, numerically the Offset Register can 
be programmed as OAH (10D) or DOH (-80D), the latter 
satisfying Equation 1. 

Example: Suppose you want to commutate a 3 phase 15 
deg/step Variable Reluctance Motor attached to a 192 count 
encoder. 

1. Select 3 phase and quadrature mode for commutator by 
writing 0 to R07H. 

2. With a 3 phase 15 degree/step Variable Reluctance Motor 
the torque cycle repeats every 45 degrees or 360 deg/45 
deg/revolution. 

(4) (192) counts/revolution 

3. Ring Register = -—-—- 

8 /revolution 

= 96 quadrature counts 

4. By measuring the motor torque curve in both directions, 
it is determined that an offset of 3 degrees, and a phase 
overlap of 2 degrees is needed. 

(4) (192) 

Offset = 3® ~ 30 Q^— - 6 quadrature counts 

To numerically satisfy the commutator write A 6 H 
(-90D) to Offset Register (RICH). 

, (2°) (4) (192) 

y = overlap = - — -- 4 


overlap = 


Therefore, x = 28 
y = 4 

For the purposes of this example, the Velocity Timer and 
Maximum Advance are set to 0. 


How to interface to the 
HCTMOOO 

I/O INTERFACE 

The HCTL-1000 looks to the user like a bank of 8 -bit 
registers which the user can read/write. The data in these 
registers control the operation of the HCTL-1000. The user 
communicates with these registers over an 8 -bit address/ 
data multiplexed bidir ectio nal bus. The four I/O control 
lines, ALE, CS, OE and R/W, execute the data transfers. 

There are three different timing configurations which can be 
used to give the user greater flexibility to interface the 
HCTL-1000 to most microprocessors (see Timing diagrams). 
They a re dif ferentiated from one another by the arrangement 
of the ALE signal with respect to the CS signal. The three 
timing configurations are listed below. 

1. ALE, CS non-overlapped 

2. ALE, CS overlapped 

3. ALE within CS 

Any I/O operation starts by asserting the ALE signal which 
starts samplin g the external bi^into an i ntern al address 
latch. Rising ALE or falling CS during ALE stops the 
sampling Into the address latch. 

^ low after rising ALE samples the external bus into the 
data latch. Rising ^ stops the sampling into the data latch, 
and starts the internal synchronous process. 

In the case of a write, the data in the data latch is written 
into the addressed location. In the case of a read, the 
addressed location is written into an internal output latch. 
OE low envies the internal output latch onto the external 
bus. The OE signal and the internal output latch allow the 
I/O port to be flexible and avoid bus conflicts during read 
operations. 

The I/O Port is designed to work with most microprocessor 
systems and is easily fitted in as part of addressable RAM. 



ALE - 

CS - 

I/O 

n 'w 

CONTROL 

of -- 



Figure 9. I/O Port Block Diagram 
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ENCODER INTERFACE 

The HCTL-1000 accepts TTL compatible outputs from 2 or 
3 channel incremental shaft encoders such as the HEDS- 
5000 and 6000 series. Channels A and B are Internally 
decoded Into quadrature counts which increment or decre¬ 
ment the 24-bit position counter. For example, a 500 count 
encoder is decoded into 2000 quadrature counts per revolu¬ 
tion. The position counter will be incremented when Chan¬ 
nel B leads Channel A. The Index channel is used only for 
the Commutator and its function is to serve as a reference 
point for the internal Ring Counter. 

The inputs to the quadrature decoder from Channel A and 
B, have a 3-bit state delay filter to filter out unwanted noise 
spikes on the encoder input lines. Any transition on the input 
pins must be stable during 3 consecutive external clock 
edges before it is qualified internally as a legitimate transi¬ 
tion. This 3-bit state delay filter, together with the quadrature 
decoder, impose a limit on the encoder frequency. 

The AC specifications give the delay requirements between 
encoder signal edges. When calculating the encoder fre¬ 
quency limit, the user must take into consideration the 
external clock frequency and the encoder state width error. 

The index signal of an encoder is used in conjunction with 
the Commutator. It resets the internal ring counter which 
keeps track of the rotor position so that no cumulative 
errors are generated. 

The Index pin of the HCTL-1000 also has a 3-blt filter on its 
input. The Index pin is active low and level transition sensi¬ 
tive. It detects a valid high to low transition and qualifies the 
low input level through the 3-bit filter. At this point, the 
Index signal is internally detected by the co mmuta tor logic. 
This type of configuration allows an Index or Index signal to 
be used to generate the reference mark for commutator 
operation as long as the AC specifications for the Index 
signal are met. 

AMPLIFIER INTERFACE 

The HCTL-1000 outputs a motor command in two forms: an 
8 -bit Motor Command which can be connected to a DAC to 
drive a linear amplifier and PULSE and SIGN output to drive 
a PWM amplifier. 

All control algorithms internally compute an error between 
the desired command and actual feedback which is 
processed through the digital filter. The result is an internal 
8 -bit 2’s complement motor command. Before the internal 
motor command is made externally available, it is addi¬ 


tionally adjusted for different output formats and ease of 
interfacing to external hardware. The sections below discuss 
the externally available amplifier interfaces and their formats. 
Tables II and III summarize the amplifier interface outputs. 

8-Bit Parallel Motor Command Port 

The 8-bit Motor Command Port consists of register R08H 
whose data goes directly to external pins MC0-MC7. MC7 is 
the most significant bit. R08H can be read and written to, 
however, it should be written to only during Initialization/Idle 
mode. During any of the four Control Modes, the controller 
writes the motor command into R08H. 

The Motor Command Port is the ideal interface to an 8-bit 
DAC, configured for bipolar output. The data written to the 
8 -bit Motor Command Port by the control algorithms is the 
internally computed 2’s complement motor command with 
an 80H offset added. This allows direct interfacing to a DAC. 
Figure 10 shows a typical DAC interface to the HCTL-1000. 
An inexpensive DAC, such as MC1408 or equivalent, has its 
digital inputs directly connected to the Motor Command 
Port. The DAC produces an output current which is con¬ 
verted to a voltage by an operational amplifier. Rq and Rq 
control the analog offset and gain. The circuit is easily 
adjusted for +5V to -5V operation by first writing 80H to 
R08H and adjusting Rq for OV Output. Then FFH is written to 
R08H and Rq is adjusted until the output is 5V. Note that 
OOH in R08H corresponds to -5V out. 

The above interface is suitable to drive linear amplifiers and 
DC motors because of the bipolar output. When using 
commutated motors, the direction of rotation of the motor is 
governed by the order of firing the motor phases which is 
under commutator control. In this case, it is desirable to 
have the Motor Command be unipolar to specify magnitude 
only, not direction. The HCTL-1000 has the feature of digi¬ 
tally configuring the 8-bit Motor Command Port into unipolar 
mode. Flag F2 in the Flag Register ROOH controls this 
function. 

F2 clear — Bipolar mode 
F2 set — Unipolar mode 

This mode functions such that, with the same circuit in 
Figure 10 (or any DAC configured for similar bipolar opera¬ 
tion) setting F2 will cause the DAC to output from OV to 5V 
only and to digital data on pins MCO to MC7 to be restricted 
in the control modes from 80H to FFH. Internally the com¬ 
mutator keeps track of the sign of the motor command for 
proper commutation of the motor. 



Figure 10. Linear Amplifier Interface 
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Internally, the HCTL-1000 operates on data of 24, 16 and 
8-bit lengths to produce the 8-bit motor command, available 
externally. Many times the computed motor command will 
be greater than 8-bits. At this point, the motor command is 
saturated by the controller. The saturated value output by 
the controller is not the full scale value OOH, or FFH. The 
saturated value is adjusted to OFH (negative saturation) and 
FOH (positive saturation). Saturation levels for the Motor 
Command Port are also included in Table II. 

PWM Port 

The PWM port outputs the motor command as a pulse 
width modulated signal with the correct sign of polarity. The 
PWM Port consists of the Pulse and Sign pins (pins 16 and 
17) and R09H. 

The PWM signal at the Pulse pin has a frequency of 
External Clock/100 and the duty cycle is resolved into the 
100 clocks. 

The Sign pin gives the polarity of the command. Low output 
on Sign pin is positive polarity. 


The 2’s complement contents of R09H determine the duty 
cycle and polarity of the PWM command. For example, D8H 
(-40D) gives a 40% duty cycle signal at the Pulse pin and 
forces the Sign pin high. Data outside the 64H (+100D) to 
9CH (-100D) linear range gives 100% duty cycle. R09H can 
be read and written to. However, the user should only write 
to R09H when the controller is in the Initialization/Idle 
mode. Table II gives the PWM output vs the internal motor 
command. 

When any Control Mode is being executed, the unadjusted 
internal 2’s complement motor command is written to R09H. 
Because of the hardware limit on the linear range (64H to 
9CH; ±100D), the PWM port saturates sooner than the 8-bit 
Motor Command Port (OOH to FFH; +127D to -128D). When 
the internal Motor Command saturates above 8 bits, the 
PWM Port is saturated to the full ±100% duty cycle level. 
Table III gives the actual values inside the PWM port. Note 
that the unipolar Flag, F2, does not affect the PWM port. 



TABLE II. MOTOR COMMAND PORT OUTPUTS 


Functional Condition 

During Control Modes 

Internal Motor Command 
2’s Complement 

Motor Command Port 
R08H, MC0-MC7 

DAC Output 

Bipolar 

F2^0 

Unipolar 

F2=1 

Blploar 

F2=^0 

Unipolar 

F2=1 

Minimum Motor Command 

80H 

OOH 

FFH 

~6.0V 

5.0 V 

Negative Internal Motor 
Command Saturation 

<80H 

OFH 

FOH 

”4.4 V 

4.4 V 

Zero Motor Command 

OOH 

80H 

80H 

OV 

0 V 

Position Internal Motor 

Command Saturation 

>7FH 

FOH 

FOH 

4.4 V 

4.4 V 

Maximum Motor Command 

7FH 

FFH 

FFH 

5.0 V 

5.0 V 


TABLE III. PWM PORT OUTPUTS 


Functional Condition 

Internal 

PWM Port 

During Control Modes 

Motor Command 

R09H 

Pulse Duty Cycle 

Sign 

Minimum Motor Command 

80H 

80H 

100% 

High 

Negative Internal Motor Command Saturation 

<80H 

8FH 

100% 

High 

Minimum PWM Linear Range 

9CH 

9CH 

100% 

High 

Zero Motor Command 

OOH 

OOH 

0% 

Low 

Positive Internal Motor Command Saturation 

>7FH 

70H 

100% 

Low 

Maximum PWM Linear Range 

64H 

64H 

100% 

Low 

Maximum Motor Command 

7FH 

7FH 

100% 

, Low 
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The PWM port has an option that can be used with H bridge Figure 12 shows an example of how to interface the HCTL- 

type amplifiers. The option is Sign Reversal Inhibit, which 1000 to an H bridge amplifier (amplifier schematic is simpli- 

inhibits the Pulse output for one PWM period after a sign fied). An H bridge amplifier works such that either Q1 and Q4 

polarity reversal. This allows one pair of transistors to turn conduct or Q2 and Q3 conduct. This allows for bipolar 

off before others are turned on and thereby avoids a short motor operation with a unipolar power supply. The Sign 

across the power supply. Bit 0 in the Status Register (ROTH) Reversal Inhibit feature prevents all transistors from being 

controls the sign reversal inhibit option. Figure 11 shows the on at the same time when the direction of motion is reversed, 
output of the PWM port when Bit 0 is set. 



Figure 11. Sign Reversal Inhibit 


+Vcc 
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Features 


FULL FUNCTION IN A SPACE SAVING 
PACKAGE 

SUBSTANTIALLY REDUCED SYSTEM 

SOFTWARE 

FULL 4X DECODE 

HIGH NOISE IMMUNITY: 

SCHMITT TRIGGER INPUTS 
DIGITAL NOISE FILTER 
8 BIT TRISTATE INTERFACE 
12 BIT BINARY UP/DOWN COUNTER TO 
BUFFER THE CONTROL PROCESSOR 
12 BIT LATCH AND INHIBIT LOGIC PROVIDE A 
STABLE, 2 BYTE READ OPERATION 
8 AND 12 BIT OPERATING MODES 


Description 


The HCTL-2000 is an HCMOS 1C that performs the quad¬ 
rature decoder, counter, and bus interface function. The 
HCTL-2000 is designed to improve system performance in 
digital closed loop motion control systems and digital data 
input systems. It does this by shifting time intensive quad¬ 
rature decoder functions to a cost effective hardware solution. 
The HCTL-2000 consists of a 4x quadrature decoder, 12 bit 
binary up/down state counter, and 8 bit bus interface. The 
use of Schmitt triggered CMOS inputs and a 3 bit state 
delay filter allows reliable operation in noisy environments. 
The HCTL-2000 provides LSTTL compatible tri-state out¬ 
put buffers. Operation is specified for a temperature range 
from -40 to +85° C at clock frequencies up to 3.9 mHz. 

Package Dimensions 





* 

6.35 ± 0.254 

) 


{0.250 + 0.010} 


+ 

• 

1 

U u U-l l_4 LJ 

PINI"''!-*— 190010.25 _J 

£0.74810.010}^ 


1.64± 0.127 
{0.060 ± 0.005} 

A 



0.25 

(0.100 TYP} 


LEAD FINISH; SOLDER DIPPED 



DIGITAL MOTION CONTROL 




PINOUT 


DIGITAL DATA ENTRY 


Applications 


• INTERFACE QUADRATURE INCREMENTAL 
ENCODERS TO MICROPROCESSORS 

• INTERFACE DIGITAL POTENTIOMETERS TO 
DIGITAL DATA INPUT BUSSES 

Table of Contents 

• OPERATING CHARACTERISTICS ..2 

• FUNCTIONAL PIN DESCRIPTIONS . 3 

• SWITCHING CHARACTERISTICS .... .4 

• OPERATION. 6 

• FILTER OPTIMIZATION .. . 9 

• INTERFACING . .11 

— GENERAL .11 

~ TO MOTOROLA 6801 .12 

— TO INTEL 8748 . .13 

ESD WARNING: HCTL-2000 is implemented in a standard 
HCMOS process with diode protection of all I/O pads. 
Standard precautions for handling HCMOS devices 
should be observed. 
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Operating Characteristics 


Table 1. Absolute Maximum Ratings (all voltages below are referenced to Vss) 


Parameter 

Symbol 

Umlis 

Units 

DC Supply Voltage 

Vdd 

-^0.3 to+7 

V 

Input Voltage 

Vfn 

-0,3 to Vad +0,3 

V 

Storage Temperature 

Ts 

-40 to +125 


Operating Temperature 

Ta*'' 

-40 to+85 



Table 2. Recommended Operating Conditions 


Parameter 

Symbol 

Umlts 

Units 

DC Supply Voltage 

Vdd 

+3 to +6 

V 

Ambient Temperature 

Tal’l 

-40 to +85 

°c 


Tabie 3. DC Characteristics Vdd = 5V ± 5%; Ta = -40 to +85° C 



NOTES: 

1. Free Air. 

2. In general, for any Vdd between the allowable limits (+3V to +6V), Vj| = 0.3Vdd and Vjh = 0.7Vdd: Vt+ and Vf vary as Fig 1; Voh = Vdd “ 
0.5V and Vqi = Vgg + 0.2V @ (±) 1.6 ma respectively. 

3. Excluding package capacitance. 
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Figure 1. Typical Schmitt Trigger Input Threshholds 


Functional Pin Descriptions 

Table 4. Functional Pin Descriptions 


Symbol Pin Description 



Power Supply __ 

Ground __ 

The rising edge of this Schmitt trigger input controls the sampling of the CHA and CHB 
inputs, and the clocking of the input of the noise filters, decoder, counter and internal 
data latch. The falling edge of the CLK input controls the sampling of the OE and SEL 
inputs to control the inhibit logic. __ 

CHA and CHB are Schmitt trigger inputs which accept the output from a quadrature 
encoded source, such as an incremental optical shaft encoder. The 4x decoding Into 
states produces count and direction information where the number of states is 4 times the 
number of pulses on CHA or CHB (See Figure 8}. Non-ideal state width affects the rela¬ 
tionship between the clock frequency and the maximum encoder line frequency: See 
**D)gttal Filter*' and *^Ouadrature Decoder*' section. _ 

This active low Schmitt trigger input clears the intern al 12 bit up/down position counter 
and the position latch. It also resets the inhibit logic. RST is asynchronous with respect to 
any other input signals. RST does not clear the input filter state machine nor the decoder 
state machine. _ 

This HOMOS active low input directly controls the tri-state output buffers. In addition, 
the OE and SEt inputs are sampled by the internal inhibit logic on the falling edge of 
the clock to control the loading of the tnternai position data latch. The above operation 
constrains the timing of OE and SEL to be synchronous with the failing clock edge during 
two byte read operations. See ‘Inhibit Logic”. 

This HCMOS input directly controls which data byte from the position latch Is enabled 
into the 8 bit tri-state output buffer. As in OE above, SEL also controls the internal inhibit 
logic. 



SEL 

BYTE SELECTED 

0 

high 

1 

low 


These LSTTL compatible tri-state outputs form an 8 bit output port through which the 
contents of the 12 bit position latch may be read in 2 sequential bytes. Inhibit logic dis¬ 
ables the position data latch inputs at the start of the read operation to hold the data 
stable throug hout the 2 byte read operation. Once commenced, this sequence must be 
completed, or RST must be used to reset the inhibit logic, with resulting data loss. The 
high byte, containing bits 8-11, is read first The most significant 4 bits of this byte are set 
to 0 internally. The tower byte, bits 0-7, is read second. 
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Switching Characteristics 


Table 5. Switching Characteristics Min/Max specifications at Vdd = 5.0 ± 5%, Ta = -40 to +85° C; Typicals are 
representative of Vdd = 5.0V, Tease ^ 25° C 


Symbol Description 


Typ.l2l 


Units 

1 

Tclk 

Rising edge to rising edge of clock period 

255 

136 


ns 

2 

Tchh 

Minimum clock high hold time 

125 

70 


ns 

3 

Tcd'^i 

Delay from rising edge of clock to valid, 
updated count information on 00-7 

— 

126 

230 

ns 

4 

Tode'®' 

OE to valid data on DO-7 


47 

86 

ns 

5 

Tpdz 

OE delay to Hi-Z state on DO-7 


30 

55 

ns 

6 

Tedv'*" 

SEL valid to stable, selected data byte, 
delay to High Byte™delay to Low Byte 

— 

71 

129 

ns 

7 

Tcih 

Minimum clock low hold time 

35 

20 


ns 

8 

Tss'®' 

SEL setup time prior to failing clock edge 

36 

20 


ns 

9 

Toe'®' 

OE setup time prior to falling clock edge 

31 

17 

.... 

ns 

10 

Tsti'®' 

Hold time of SEL after falling clock edge 

0 

..... 

~ 

ns 

11 

Toh'®' 

Hold time of OE after falling clock edge 

0 


— 

ns 

12 

Trst 

RST active low hold time 

50 

27 

— 

ns 

13 

Tdcd 

Output Delay Time: Last Position Count Stable 
on 00-7 after Rising Clock Edge. 

5 

36 

— 

ns 

14 

Tdsd 

Output Delay Time: Cast Data Byte Stable after 
next SEL state change. 

4 

31 

— 

ns 

15 

"^dod 

_i 

Output Delay Time: Data Byte Stable after OE 

Rising Edge 

3 

25 

— 

ns 


NOTES: 

1. All times specified from valid logic level to valid logic level of relevant I/O pins. Conformance to these limits is necesary to insure proper 
operation over Tg = -40 to +85® C. 

2. Typical times are for reference only. 

3. Ted specification and waveform assume valid stable SEL and OE from T = -°o 

4. Tsdv specification and waveform assume data stable and valid on internal multiplexer inputs prior to the SEL transition. 

5. Tode specification and waveform assume data stable on buffer inputs. 

6. Tgs, Tqs. Tgh. Toh only pertain to proper operation of the inhibit logic. In other cases, such as 8 bit read operations, these setup 


and hold times do not need to be observed. 






Figure 3. Waveforms for Positive Clock Edge Reiated Deiays 



Do-7 high-z 


Figure 4. Tri-State Output Timing 


INTERNAL 

INHIBIT 
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Operation 

A detailed block diagram of the HCTL-2000 Is shown in 
Figure 6. The operation of each major function is described 
in the following sections. 



Figure 6. Simplified Logic Diagram 


DIGITAL FILTER straint derives from the operation of the input filters. It 

The digital filter section is responsible for rejecting noise relates the maximum clock period to the minimum encoder 

on incoming quadrature signals. Schmitt-trigger condition- pulse width. The second constraint derives from the de- 

ing addresses the problems of slow rise and fall times and coder operation and is covered in the “Quadrature Decoder” 

low level noise. The major task of the filter is to deal with section. It relates the maximum clock period to the min- 

short-duration noise pulses that cause the input logic level Imum encoder state width (Tes). 

to momentarily change. Due to the nature of quadrature j^e explanation of constraint one above is as follows: It 

decoding, noise pulses on one channel will not cause a ^ minimum of four positive clock transitions for a 

count error, but the coincidence of two overlapping noise gg^ level on either CHA or CHB to propagate through 
pulses, one on each input, can cause illegal state Iransi- respective filters, but the signal only needs to be sta¬ 

tions. False counts of undetermined direction will result ^le for three consecutive rising clock edges (See Figure 7). 
from the decoding of these illegal transitiohs (see Fig. 8). This means that the minimum encoder pulse width (Te) on 
A pair of filters rejects these noise pulses by sampling the each channel must be > 3 Tclk. where Tclk is the period 

CHA and CHB logic levels and storing a time history in a of the clock. 

pair of shift registers. For each channel, if the input level ^^e presence of noise, the filter will require that 3 Tclk 
has had the same value on three consecutive rising clock ^.e less than Te, since noise pulses will interrupt the required 
edges, that value becomes the new output of the filter; oth- jj^^gg ggnsecutive constant level samples necessary for the 
erwise the output is unchanged. This means that the CHA ,liter to accept a new input level. In general, the types of 

filter output cannot change from high to low until the CHA noise that this filter will deal with will derive from the rotat- 

input has been low for three consecutive rising clock |gg gygjg^ j g noise, capacitively coupled level 

edges. CHB is treated the same as CHA. changes from other encoder channels, etc. As such, these 

The operation of this digital filter section places one of two noise sources will be periodic in nature and proportional to 

timing constraints on the minimum clock frequency In rela- the encoder frequency. Design for noise of this type is dis- 

tionship to the encoder count frequency. The first con- cussed later in the “Filter Optimization” section. 
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In addition to problems with noise, other common signal 
problems enter into the determination of the maximum 
Tclk fo*' esch application. The following quadrature signal 
aberrations can all be accounted for by designing with 
short enough Tqlk accommodate the reduction of the 
effective encoder pulse width: 

1) non-ideal encoder rise and fall times, 

2) asymmetric pulses, 

3) short (< 180 electrical degrees) pulses. 

Designing for these non-ideal signals is discussed later in 
the “Filter Optimization” section. 


QUADRATURE DECODER 

The Quadrature Decoder section samples the outputs from 
the CHA and CHB filters. Sampling occurs on the rising 
clock edge. The Decoder Section observes changes in 
these outputs, and, on the rising clock edge, it outputs two 
signals to the position counter. These signals specify when 
to count and in which direction (up or down). 

Encoder state changes are detected by comparing the pre¬ 
vious sampled state to the current sampled state. If the two 
are different, the counter section is signaled to count on 
the next rising clock edge. Count direction (up or down) is 
also determined by observing the previous and current 
states, as shown in the quadrature state transition diagram 
(figure 8). An illegal state transition, caused by a faulty 
encoder or noises severe enough to pass the filter, will pro¬ 
duce a count but in an undefined direction. 

The second constraint on the relationship between Tqlk 
and the input quadrature signal, as previously mentioned in 
the “Digital Filter” section, is the requirement by the 4x 
decoder for at least one positive clock transition to occur 
during each quadrature state to detect the state. This con¬ 
straint is satisfied if: Tes > Tqlk. where Tqs is the time 
interval corresponding to the shortest state width at the 
maximum system velocity. 


The combination of the following two errors must be exam¬ 
ined in light of the minimum state width constraint to 
ensure proper operation of the decoder section: 

1) Phase shift deviations from 90 electrical degrees 
between the CHA and CHB signals; 

2) Pulse width errors resulting in Tg shorter than 180 
electrical degrees in either or both CHA and CHB. 

Design for these conditions is discussed in the “Filter 
Optimization” section. 


VALID 

) STATE ( 
' TRANSITIONS ' 




CHA 

CHB 

STATE 

1 

0 

1 

1 

1 

2 

0 

1 1 

3 

0 

0 

4 


L_l l_l l_l L 

STATE 1234 



Figure 8. Elements of 4x Quadrature Decoding 
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POSITION COUNTER 

This section consists of a 12-bit binary up/down counter 
which counts on rising clock edges as specified by the 
Quadrature Decode Section. All twelve bits of data are 
passed to the position data latch. The system can use this 
count data in three ways: 

A. System total range is <12 bits, so the count represents 
“absolute” position. 

B. The system is cyclic with <12 bits of count per cycle, 
RST is used to reset the counter every cycle, and the 
system uses the data to interpolate within the cycle. 

C. System count is >12 bits, so the count data is used as a 
relative or incremental position input for a system com¬ 
putation of absolute position. 

In case C above, counter rollover occurs. In order to pre¬ 
vent loss of position information, the processor must read 
the outputs of the HCTL-2000 at intervals shorter than 512 
times the minimum encoder line period. This minimum line 
period (Tgip) corresponds to the maximum encoder veloc¬ 
ity of the design. Two’s complement arithmetic is normally 
used to compute position from these periodic position 
updates. 


POSITION DATA LATCH 

This section is a 12-bit latch which captures the position 
counter output data on each rising clock edge, except when 
its inputs are disabled by the inhibit logic section during 
two-byte read operations. The output data is passed to the 
bus int erfac e section. The latch is cleared asynchronously 
by the RST signal. When active, a signal from the inhibit 
logic section prevents new data from being captured by the 
latch, keeping the data stable while successive byte-reads 
are made through the bus interface section. 


BUS INTERFACE 

The bus interface section consists of a 16 to 8 line multi¬ 
plexer and an 8 bit, three-state output buffer. The multi¬ 
plexer allows independent access to the low and high bytes 


of the position data latch output. Since the latch is only 
twelve bits wide, the upper four bit s of the high byte are 
internally set to zero. The SEL and OE signals determine 
which byte is output and whether or not the output bus is 
in the high-Z state, respectively. 


INHIBIT LOGIC 

The Inhibit Logic Section samples the OE and SEL signals 
on the falling edge of the clock and, in response to certain 
conditions (see Figure 9 below), inhibits the position data 
latch. The RST signal asynchronously clears the inhibit 
logic, enabling the latch. 


STEP 

SEi 

61 

CLK 

INHIBIT 

SIGNAL 

ACTION 

1 

L 

L 

1 

1 

SET INHtBFF; READ HIdH BYTE 

2 

H 

1 

X 

1 

READ tow BYTE; STARTS RESET 

3 

X 

H 

1 

0 

CONIPIETES INHIBIT LOGIC RESET 


Figure 9. Two Byte Read Sequence 


While the HCTL-2000 can be used with any microproces¬ 
sor, the Bus Interface and Inhibit Logic sections have been 
optimized for use with microprocessors similar to the 
Motorola 6801. The 6801 has a double-byte fetch instruc¬ 
tion (LDD) which produces two consecutive fetch cycles 
on the bus. In the correct interface configuration, the first 
cycle inhibits the position data latch and reads the high 
data byte, and the second cycle reads the low byte and 
resets the inhibit logic. A version of this configuration is 
illustrated in Figure 14. 
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Filter Optimization 

System design with the HCTL-2000 will require the user to 
optimize its clock period for encoding errors and line noise 
on the CHA and CHB inputs. In the absence of noise this 
optimization is simplified. The critical encoding errors, min¬ 
imum pulse width and minimum state width, occur at the 
maximum designed system operating velocity. Input noise 
can be caused by motor electromagnetic interference, 
channel cross coupling, etc. The HCTL-2000 input filter 
interacts with encoding errors and noise to form the major 
system design constraints. This section will illustrate sys¬ 
tem design techniques and will present guidelines useful in 
implementing the HCTL-2000. 

The discussion that follows will make use of the definitions 
listed below: 

Tnf = The fundamental period character¬ 
istic of a periodic noise source 
Tclk = Period of HCTL-2000 clock input 
signal 

Tmn = Maximum pulse duration of 
encoder noise 

Temin Te(min) == Minimum encoder line 
pulse width including encoder 
errors 

^esmin “ '^'es(min) ~ Minimum encoder 
statewidth including encoder 
errors 

Teipmin = Period of maximum designed 
encoder line frequency 
RPM = Maximum designed operating 

speed of the encoder in revolutions 
per minute 

N = Encoder line count 
= Number of encoder counts per 
revolution 
K1 = 60 sec./min. 

ENCODING ERRORS 

Design for quadrature signal errors proceeds as follows for 
an ideal quadrature signal, i.e. all errors = 0: 


360°e = defined as one electrical 
cycle in electrical degrees 

(1) 

1/2Teip = 180°e ideal pulse 
width 

(2) 

1/4Teip = 1/2 Te = 90° e, ideal 
state width 

(3) 


In a real system there are quadrature signal errors, where 
these errors are: 

AP = Maximum encoder pulse width 
error in °e, as a deviation from the 
ideal pulse width of 180° e 

AS = Maximum state width error in °e, as 
a deviation from the ideal state 
width of 90° e 

The worst cases for pulse width and state width errors in 
terms of time intervals will occur at the maximum designed 
system operating velocity. These errors are typically avail¬ 
able from encoder manufacturer’s data sheets. 



NOISE 

In the absence of noise, the system design reduces to case 
A in Table 6. In the presence of noise, cases B through E 
describe the types of noise for which the above filters are 
effective. Normal techniques for reducing noise on CHA 
and CHB inputs may be required to reduce this noise to a 
level that can be handled by the input filters. 

Noise that can be filtered by the HCTL-2000 input filters is 
noise where Tnf > Tesmin ^nd Tmn < 2 Tclk- This noise can 
be subdivided into four categories, each having different 
design constraints. These categories are differentiated by 
the pulse width of noise on the individual encoder channels. 

Dependant channel noise, as below in case B and C in 
Table 6, is noise where the superposition of noise from 
both encoder channels does not display a period shorter 
than the minimum state width: 

Tnf ^ Tesmin* 

The graphic analysis of the effect of this type of noise 
upon the filter operation is illustrated In Figure 11. 


Tmn <Tclk and Tnf> 4* (Tclk) 



*Signal after Internal Input Filter 


Figure 11. Noise is Encoder Channei Dependent 

Independent channel noise, as in case D and E in Table 
6, Is such that the noise on each channel is independant 
of the noise on the other channel. The period of the 
noise on each channel must satisfy the condition: 

Tnf> Tesmin 

independently. The graphic analysis of the effect of this 
type of noise on the filter operation is illustrated in Fig¬ 
ure 12. 
















































iTmn 1~*| 


Tmn <Tclk and Tnf> 4* (Tclk) 

W-T„,i-M 




s ——Tes min = 5*(Tclk) ; H—H-Tesmjn=TcLK 1 

Mi i i ill I 

*Signal after Internal Input Filter 

Figure 12. Noise is Encoder Channei independent 


FILTER DESIGN EXAMPLES 

Given the above rules, we can calculate the design parame¬ 
ters for a typical high performance motor loop as follows: 
Where RPM = 3600 rev/min. 

N = 1000 counts/rev. 

AP = ±48°e 
AS = ±60°e 

at 60° C, 1/T0|pjy|j|-| = 60kHz 

Then the following calculation accounts for signal errors: 


^elpmin “ ^ 


K1 

(RPM)(N) 


180-1 API 
360 

180-48 

360 


60 

"(3600)(1000) 


from eq. 4 


(16667 ns) from eq. 5 


The set of design rules that are presented in Table 6 can be 
derived by examination of Figures 11 and 12, and the fol¬ 
lowing constraints: 

a) The encoder output signals must stay at a logic level 
for a minimum of three consecutive clock pulses before 
the HCTL-2000 recognizes the logic, level change: 
Temin ^ 3 TclK' 

b) After acceptance by the HCTL-2000 input filtering sec¬ 
tion, a state must exist for a minimum of Tclk to be 
recognized by the internal logic. 

c) The minimum encoded pulse width must be greater 
than twice the minimum state width: Temin > 2Tesmin- 

d) The minimum clock period must be greater than 255 
ns, which is the minimum clock period for which the 
HCTL-2000 is guaranteed to operate over the entire 
specified operating temperature range. 


90-IASI 
360 


= 1389 ns 


(16667 ns) from eq. 6 


If the noise is as in case B of Table 6, we can use the above 
to evaluate the system. 

For the condition of noise such that T^n < 260 ns: 
Tclk ^ 260 ns 
255 ns < Tclk 

4 

lesmin^ _I389_ ^ 

4 4 

Thus, 

255 ns < TcLK < 347 ns 

Similar calculations can be performed to design the filter 
for the specifics of each system. 


Table 6. Summary of Filter Design Rules for the HCTL-2000 

i Case I ^ Noise 1 General |- '.Pu 


Noise General 

Reiatlonstiifi Conditions 

No noise on > 2T0Sfii^(r^ 

CHAorCHB 

Superposition of noise T^smin ^ 
on CHA or CHB > 2T00{^jiP 


Superposition of noise 
on CHA or CHB 


Noise on CHA or > T^if 

on CHB Independent 2T0gfYiin 

of each other __ 

Noise on CHA or Tesmln:^ 

on CRB Independent T^rnm ^ 2T00p,||^ 
of each other 


Pulse Width 
Constraint 

Clock Period 

Design Criteria 

Tclk 

255ns < 

T<;ik>Trpn>0 

255ns< Tc(k< (1/4)Tesmln 

2Tcik ^ Tfnn ^ Tclk 

25Sns:^ TqJi^ < (1/5)T0jai,Tr,fp 

Tclk^ Tfj^n 

255ns < T^jj^ < i 1/5)Te0]T^lfi 

SToii,- > T^fj > T^iit 

255ns < Tfjfi^ < (1/T)Tgj3jj,||^ 
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interfacing the hctl- 2000 to a Motorola 6801 


This interface method provides the minimum part count 
when the 6801 is operated in “MODE 5”. A typical 6801 cir¬ 
cuit is shown in Figure 14. In Figure 14, the 74LS138 



address decoder can be eliminated if the HCTL-2000 is the 
only occupant of Port 4. 

The processor clock output (E) is used to clock the HCTL- 
2000 as well as the address decoder. One of the address 
decoder outputs drives the OE input. This results in HCTL- 
2000 counter data being enabled onto the bus whenever an 
external memory access is made to the HCTL-2000. This 
example assumes the address assigned to the HCTL-2000 
high byte is an even address. The least significant address 
bit is connected to the SEL input. It determines which data 
byte is output. When AO on the decoder equals 0 the chip 
selects the high byte, and when AO equals 1, the chip 
selects the low byte. This configuration allows the 6801 to 
read both data bytes with a single double-byte fetch instruc¬ 
tion (LDD E, 01XX). The LDD instruction is a five cycle 
Instruction which reads external memory location 01XX 
and stores the high order byte in accumulator A and reads 
external memory location 01XX +1 and stores the low order 
byte in accumulator B during the last two cycles. Figure 15 
Illustrates the sequence of events during all five cycles. 


Figure 14. A Circuit to Interface to the 6801 



Figure 15. Interface Timing for the 6801 LDD E 









ACTIONS 

1. E is the microprocessor clock output. On the rising edge 
of E, if the internal inhibit is not active, then new data is 
transferred from the internal counter to the position data 
latch. 

2. An even address output from the 6801 has caused SEL 
to go low. E goes high which causes the address de¬ 
coder output for the HCTL-2000 ^ input to go low. 
This causes the HCTL-2000 to output the high byte of 
the position data latch. 

3. The 6801 reads the data bus on the falling edge of E, 
storing the high order data byte in accumulator A. The 
chip detects that OE and SEL are low on the falling 
edge of E and activates the internal inhibit signal. The 
position data latch is inhibited and data cannot be trans¬ 
ferred from the internal counter to the latch. 


4. E is now low, so the address decoder output is disabled 
and OE goes high. The 6801 increments the address, so 
SEL goes high. The position data latch is still inhibited. 

5. The address decoder is enabled after E goes higlr, so 
OE goes low and the low data byte is enabled onto the 
bus. 

6. The 6801 reads the data bus on the falling edge of E, 
storing the low order data byte in accumulator B. The 
chip detects that OE is low and SEL is high on the fal¬ 
ling edge of E, so the first inhibit-reset condition is met. 

7. E is now low, so the address decoder is disabled, caus¬ 
ing OE to go high and the data lines to go to the high 
impedence state. The 6801 continues its instruction exe¬ 
cution, and the state of SEL is indeterminate. 

8. The HCTL-2000 detects OE is high on the next falling 
edge of E. This satisfies the second inhibit reset condi¬ 
tion so the inhibit signal is reset. 


Interfacing the HCTL-2000 to 
an Intel 8748 

The circuit in Figure 15 shows the connections between an 
HCTL-2000 and an 8748. Data lines D0-D7 are connected 
to the 8748 bus port._Bits 0 and 1 of port 1 are used to 
control the SEL and OE inputs of the HCTL-2000 respec¬ 
tively. TO is used to provide a clock signal to the HCTL-2000. 
The frequency of TO is the crystal frequency divided by 3. 
TO must be enabled by executing the ENTO CLK instruc¬ 
tion after each system reset, but prior to the first encoder 
position change. An 8748 program which interfaces to the 
circuit in Figure 16 is given in Figure 17. The resulting inter¬ 
face timing is shown in Figure 18. 



Figure 16. An HCTL-2000 to Intel 8748 Interface 


LOO 

OBJECT 

CODE 

SOURCE STATEMENTS 

000 

99 00 

ANLPl.OOH 

ENABLE OUTPUT AND OUTPUT HIGHER ORDER BITS 

002 

08 

INS A. BUS 

LOAD HIGHER ORDER BITS INTO ACC 

003 

A8 

MOVE RO A 

MOVE DATA TO REGISTER 0 

004 

89 03 

ORL P1,01H 

CHANGE DATA FROM HIGH ORDER TO LOW ORDER BITS 

006 

08 

INS A, BUS 

LOAD ORDER BITS INTO AC 

008 

A9 

MOV R1, A 

MOVE DATA TO REGISTER 1 

009 

89 03 

ORL P1,03H 

DISABLE OUTPUTS 

OOB 

93 

RETR 

RETURN 


Figure 17. A Typical Program for Reading HCTL-2000 with an 8748 
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Figure 18. 8748 READ Cycle from Figure 14. 


ACTIONS 

1. ANL PI, OOH has just been executed. The output of 
bits 0 and 1 of Port 1 cause SEL and OE to be logic low. 
The data lines output the higher order byte. 

2. The HCTL-2000 detects that 0€ and SEL are low on the 
next falling edge of the CLK and asserts the internal 
inhibit signal. Data can be read without regard for the 
phase of the CLK. 

3. INS A, BUS has just been executed. Data is read into 
the 8748. 

4. ORL PORT 1, 01H has just been executed. The program 
sets SEL high and leaves OE low by writing the correct 
values to port 1. The HCTL-2000 responds by outputting 
the lower byte. The HCTL-2000 detects OE is low and 
SEL is high on the next falling edge of the CLK, and 
thus, the first inhibit-reset condition is met. 


5. INS A, BUS has just been executed. Lower order data 
bits are read into the 8748. 

6. ORL P1,_03H has just been executed. The HCTL-2000 
detects OE high on the next falling edge of CLK. The 
program sets OE and SEL high by writing the correct 
values to port 1. This causes the data lines to be tri- 
stated. This satisfies the second inhibit-reset condition. 
On the next rising CLK edge new data is transferred 
from the counter to the position data latch. 
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Bar Code Products 


1986 brings with it a further expansion of 
Hewlett-Packard’s bar code line in three widely 
diversified areas. 

We have expanded our line of digital bar code 
wands again this year with the introduction of 
the HBCS-5XXX and HBCS-6XXX families of 
wands. These Low Current Digital Bar Code 
Wands are the latest technological advance from a 
company that invented the Digital Wand. 
Through sophisticated circuitry, these wands are 
able to provide superior performance while 
drawing less than 5 mA of current at 5 volts. 
Performance improvements include high ambient 
light rejection, including direct sunlight; a wider 
range of resolution choices; and a new sensor 
design specifically for reading thermally printed 
bar codes. 

Of course, these wands continue to offer the 
other features you’ve come to expect from 
Hewlett-Packard wands: sealed, sapphire tips, 
wide scan angles, choice of case designs, and fully 
compatible digital outputs. 



A totally new product for 1986 is Hewlett- 
Packard’s Industrial Digital Slot Reader. This 
rugged scanner is designed specifically for 
reading bar codes printed on I.D. cards, badges, 
heavy paper stock, or traveller forms. It features 
a large slot width for handling even multiple 
laminated cards, a wide scan speed range, and a 
digital output that is compatible with wand 
decoding software. 

Available in both an infrared (880 nm) version 
and a visible red (660 nm) version, the unit is 
housed in a black epoxy finished, metal case. The 
unique rear mounting system and tamper-proof 
design makes it ideal for use in security or 
industrial applications. 

Finally, adding to our successful line of decoder 
IC’s, is the new Multi-Purpose Decoder IC. This 
extraordinary device is designed specifically for 
the OEM who would rather not tie up valuable 
resources developing bar code decoding software. 
Packaged in a standard 40 pin DII^ the Multi- 
Purpose Decoder IC accepts inputs from virtually 
all hand-held scanning devices, including hand¬ 
held lasers and other solid state non-contact 
scanners. Now you have a way to simply and 
inexpensively add quality bar code decoding to 
your products and still retain the flexibility your 
customers require. 

Look to Hewlett-Packard for performance 
products designed to meet the OEM’s bar code 
needs! 
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Bar Code Wands 


Package Outline Drawing 

Part No. 

Description 

Features 

Page 

No. 


HBCS-5000 

Low Current Digital 
Bar Code Wand 
(with Switch) 
Resolution 0.33mm 

• Low Continuous Current Draw 
(Less Than 5mA) 

• High Ambient Light Rejection 

• 0 to 45° Scan Angle 

• Push to Read Switch for Ultra Low 
Power Consumption 

• Rugged Polycarbonate Case 

• Sealed Sapphire Tip 

• Full Line of Options Available 
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HBCS-5100 

Low Current Digital 
Bar Code Wand 
(without Switch) 
Resolution 0.33mm 


HBCS-5200 

Low Current Digital 
Bar Code Wand 
(with Switch) 
Resolution 0.19mm 


HBCS-5300 

Low Current Digital 
Bar Code Wand 
(without Switch) 
Resolution 0.19mm 


HBCS-5400 

Low Current Digital 
Bar Code Wand 
(with Switch) 
Resolution 0.13mm 


HBCS-5500 

Low Current Digital 
Bar Code Wand 
(without Switch) 
Resolution 0.13mm 


HBCS-6100 

Low Current Digital 
Bar Code Wand 
Resolution 0.33mm 

• Low Continuous Current Draw 
(Less Than 5mA) 

• High Ambient Light Rejection 

• 0 to 45° Scan Angle 

• Sealed Sapphire Tip 

• Metal Case 

• Full Line of Options Available 
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HBCS-6300 

Low Current Digital 
Bar Code Wand 
Resolution 0.19mm 


HBCS-6500 

Low Current Digital 
Bar Code Wand 
Resolution 0.13mm 


HBCS-2200 

Sapphire Tip 

Digital Bar Code Wand 
(with Switch) 

Resolution 0.19mm 

• Digital Output 

• 0-45° scan angle 

• Replaceable Sapphire Tip 

• Internal Shielding 

o Push-to-read switch available for 
low power applications 1 

• Rugged Polycarbonate Case 

• Full line of options available 
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HBCS-2300 

Sapphire Tip 

Digital Bar Code Wand 
(without Switch) 
Resolution 0.19mm 


HBCS-2400 

Sapphire Tip 

Digital Bar Code Wand 
(with Switch) 

Resolution 0.13mm 


HBCS-2500 

Sapphire Tip 

Digital Bar Code Wand 
(without Switch) 
Resolution 0.13mm 


HBCS-4300 

Industrial Digital Bar 
Code Wand 

Resolution 0.19mm 

1-^-— 

• Digital Output 

• 0-45° scan angle 

• Replaceable Sapphire Tip 

• Metal case 

• Full line of options available 
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HBCS-4500 

Industrial Digital Bar 
Code Wand 

Resolution 0.13mm 


Package outline drawings not drawn to scale. 
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Bar Code Wands 


Package Outline Drawing 

Part No. 

Description 

Features 

Page 

No. 


HEDS-3000 

Digital Bar Code Wand 
(with Switch) 

Resolution 0.3mm 

• Digital Output 

• 0-30° scan angle 

• Replaceable Tip 

• Internal Shielding available for 
improved electrical noise rejection 

• Push-to-read switch available for 
low power applications 

• Full line of options available 
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HEDS-3050 

Digital Bar Code Wand 
(Shielded) 

Resolution 0.3mm 


HEDS-3200 

Digital Bar Code Wand 
(with Switch) 

Resolution 0.19mm 
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HEDS-3250 

Digital Bar Code Wand 
(Shielded) 

Resolution 0.19mm 


Component Level Bar Code Readers 


Package Outline Drawing 


Part No. 


Description 


Features 


Page 

No. 


^nnnrin-nnnnnnnnnnnnnn 


RSRRRKRRZan 


HBCR-1000 

HBCR-1022 

HBCR-1024 

HBCR-1025 


HBCR-1043 

HBCR-1045 


<ari 


Component Level 
Bar Code Reader 
with Sapphire Tip 
Wand 


Component Level 
Bar Code Reader 
with Industrial 
Metal Wand 


• Industry Standard Bar Codes 

• Automatic Code Recognition 

• Full Duplex Serial or Parallel 
ASCII Output 

• Choice of High Performance 
Wands 

• Single 5 Volt Supply 
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HBCR-2000 


Multi-Purpose 
Decoder IC 


• UUUUUUUUUUTJUOUUOUUI T CJ ' 


Accepts Inputs from All Hand-Held| 
Scanners, Including Lasers 
Largest Selection of Codes 
Available 

Automatic Code Recognition 
Serial ASCII Output 
Standard 40 Pin Package 
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HBCS-7000 


Industrial Digital 
Slot Reader, 

Visible Red, 
Resolution 0.19mm 


:0 


HBCS-7001 


Optics/Electornics 
Module, Visible Red, 
Resolution 0.19mm 


125 Mil Slot Width 
Epoxy Finished Metal Housing 
Wide Scan Speed Range 
Tamper Proof Design 
Digital Output 
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HBCS-7100 


Industrial Digital 
SIbt Reader, 
Infra-Red, 
Resolution 0.19mm 


S0 


HBCS-7101 


Optics/Electronics 
Module, Infra-Red, 
Resolution 0.19mm 
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Optical Reflective Sensors 


Package Outline Drawing 

Part No. 

Description 

Features 

Page 

No. 


HBCS-1100 

High Resolution 

Optical Reflective 
Sensor 

• 0.19mm spot size 

• Fully Specified and Guaranteed for 
Assured Performance 

• Visible Light Source can Detect 

Most Colors 

• Photo IC Detector Optimizes 

Speed and Response 

• Standard To-5 Header 

2-52 


Bar Code Readers 


Package Outline Drawing 




Part No. 


16800A 


Description 


Programmable 
Bar Code 
Reader 


Features 


• Flexible Configuration 

• All Standard Industrial and 
Commercial Bar Codes Supported 

• Choiceof High Performance, 
Rugged Wands 

• Computer Control and Simple 
Operator Feedback (16800A only) 

• Internal Power Supply 

• Meet UL.CSA.FCC Class B. 

VDE Level B 


Page 

No. 


2-58 


16801A 


Non-Programmable 
Bar Code 
Reader 
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Applications 


The digital bar code wand is a highly effective alternative to 
keyboard data entry. Bar code scanning is faster and more 
accurate than key entry and provides far greater throughput. 
In addition, bar code scanning typically has a higher first 
read rate and greater data accuracy than optical character 
recognition. When compared to magnetic stripe encoding, 
bar code offers significant advantages in flexibility of media, 
symbol placement, and immunity to electromagnetic fields. 

Hewlett-Packard’s Low Current Digital Bar Code Wands are 
especially designed for battery powered applications where 
low power drain is a primary concern. With continuous 
current draws of less than 5 mA, these wands can be used 
on battery powered systems without sacrificing battery life 
or requiring special “strobing” circuits. They are also ideal 
for AC powered systems where conventional wand current 
drains may require an increased power supply design. 


In addition to their low current drain, these wands are also 
designed to work in high ambient light, such as outdoors or 
near large windows. This feature is extremely useful in 
applications such as inventory control on receiving docks, 
automobile tracking outdoors and check-out stands out¬ 
doors or near large store front windows. 

Because the low resolution and the general purpose resolu¬ 
tion wands use an emitter wavelength of 655 nm, they are 
extremely versatile in the range of printing type and colors 
that they will read, including thermal printing and dot matrix 
printing. 

Available in either a light weight polycarbonate case or a 
rugged metal case, these wands are excellent choices for 
both light industrial and commercial applications, or heavy 
industrial and LOGMARS applications. 



Recommended Operating conditions 


Parameter 

Symbol 

Min. 

Max. 

Units 

Notes 

Nominal Narrow Element Width 
HBCS”5000/5100/6100 


0.33 (0.013) 


mm (in.) 


HBCS-6200/5300/6300 


0.19 (0.0075) 


mm (in.) 


HBCS-5400/5500/6500 


0.13 (0.005) 


mm (in.) 


Scan Velocity 

VsCAN 

76 (3) 

127 (50) 

cm/sec (in/sec) 


Contrast 

Rw'Rb 

45 


% 

1 

Supply Voltage 

Vs 

4.5 

5.5 

Volts 

2 

Temperature 

Ta 

*~20 

+65 



Ambient tight 

_ iv _I 


100,000 

lux 

3 

Tilt Angle ! 

(See Figure 2) 


■ . . ' I 

Orientation 

(See Figure 3) 



NOTES: 


1. Contrast is defined as Rw-Rb where is the reflectance of the white spaces and Re is the reflectance of the black bars, measured at 
the emitter wavelength (655 nm or 820 nm). Contrast is related to print contrast signal (PCS) by PCS = (RwRb)/Rw o'" Rw'Rb = 
PCS*R\/\/. 

2. Power supply ripple and noise should be less than 100 mV peak to peak. 

3. Ambient light sources can be diffuse tungsten, sodium, mercury, fluorescent, sunlight, ora combination thereof. 


Absolute Maximum Ratings 


Parameter 

Symbol 

Min. 

Max. 

Units 

Notes 

Storage Temperature 

TS 

-40 

+75 



Operating Temperature 

Ta 

-20 

+65 



Supply Voltage 

Vs 

-0.5 

+aoo 

V 


Output Transistor Power 

F*f 


150 

mW 


Output Collector Voltage 

Vo 

-0.5 

+20 

V 



BAR eODE 
COMPONENTS 










Electrical Operation 

The HBCS-5XXX/6XXX family of digital bar code wands 
consists of a precision optical sensor and an electronic 
circuit that creates a digital output of the bar code pattern. 
The open collector transistor requires only a pull-up resistor 
to provide a TTL compatible output from a single 4.5V to 
5.5V DC power supply. 

A non-reflecting black bar results in a logic high (1) level 
output, while a reflecting white space will cause a logic low 
(0) level output (see Figure 1). The initial state will be 
indeterminate. However, if no bar code is scanned, after a 
short period (typically less than 1 second), the wand will 
assume a logic low state. This feature insures that the first 
bar will not be missed in a normal scan. 


The wands provide a case, cable and connector shield 
which must be terminated to logic ground or, preferably, to 
both logic ground and earth ground. The shield is connected 
to the metal housing of the 5 pin DIN connector. 

All standard HP Low Current Digital Bar Code wands are 
certified to meet FCC Class B and VDE Level B standards. 
The shield must be properly terminated in order to maintain 
these approvals and to keep the cable from acting as an 
antenna, Injecting electrical noise into the wand circuitry. 
Grounding the shield will also provide a substantial improve¬ 
ment in EMI/ESD Immunity. 

The recommended logic interface for the wands Is shown in 
Figure 5. This interconnection provides the maximum ESD 
protection for both the wand and the user’s electronics. 


Electrical Characteristics 


Parameter 

Symbol 

Min. 

lyp. 

Max. 

Units 

Conditions 

Notes 

Supply Current 



3.5 

5.0 

mA 

Vs-S.OV 

4, 5 

High Level Output Current 

fOH 



10 

aA 

Voh = 2.4V 


Low Level Output Voltage 

VOL 



0.4 

V 

lOL"^ *IOmA 


Output Rise Time 

tr 


3.4 

20 

juS 

10%-90% 

Transition 

Rl*1K 

6 

Output Fall Time 

tf 


12 

20 

MS 

6 

Switch Bounce 

HBCS-5000/5200/5400 

1 

hb ! 


0.6 

5.0 , 

ms 


7 

Electrostatic Discharge Immunity 

ESD 


25 

' i 

kV 


8 

Wake-Up Time 

tw 


50 

200 

ms 


9 


NOTES: 

4. Push-to-read switch (if applicable) is depressed. 

5. Not including pull-up resistor current. 

6. See Figure 1. 

7. Switch bounce causes a series of sub-millisecond pulses to appear at the output (Vq). 

8. Shield must be properly terminated (see Figure 9). The human body is modeled by discharging a 300 pF capacitor through a 500 (1 
resistor. No damage to the wand will occur at the specified discharge level. 

9. After this time, the wand is operational. 
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Depth of Field 

Hewlett-Packard Digital Bar Code Wands are designed for 
contact scanning. However, it is possible to read through 
some overlay or covering material depending on the thick¬ 
ness of the material and the angle at which the wand is 
held. Figure 2 shows the relationship between tilt angle and 
depth of field. 


2.0 



0 10 20 30 40 50 

y - TILT ANGLE - DEGREES 


Figure 2. Wand Height vs. Tilt Angle 


Testing 

All Hewlett-Packard Digital Bar Code Wands are 100% 
tested for performance and digitizing accuracy after manu¬ 
facture. This insures you of the consistent quality product 
you expect from HP. More information about our test 
procedures, test set-up, and test limits are available upon 
request. 




Selection and Application Guide 



HBCS 

SOOO 

HBCS 

5100 

HBCS 

5200 

HBCS 

5300 

HBCS 

5400 

HBCS 

5500 

Hfi&s 

6100 

HiCS 

eim 

HBCS 

6500 

Wavelength (nm) 

665 

655 

655 

655 

620 

620 

655 

655 

820 

Nominal Narrow Element Width 










(mm) 

0.33 

0.33 

0.19 

0.19 

0,13 

0.13 

0.33 

0.19 

0.13 

(inch) 

aoi3 

0.013 

0.0075 

0.0075 

0.005 

0.005 

0.013 

0.0075 

0.005 

Case Material 










Polycarbonate 

X 

X 

X 

X 

X 

X 




Metal 







X 

X 

X 

Switch 

Yes 

No 

Yes 

No I 

Yes 

No 

No 

No 

No 

Will Read Bar Codes Printed Using: 




i 

j 






Regular Thermal Paper 

Yes 

Yes 

Yes 

Yes i 

No 

No 

Yes 

Yes 

No 

Dye-Based Inks 

Yes 

Yes 1 

Yes 

Ybs 

No 

Ho 

Yes 

Yes 

No 

Carbon Based Inks (Note 10) 

Yes 

Yes ! 

Yes 

Yes 

Yes 

Yes I 

Yes 

Yes 

Yes 

Colors (Note 11) 

Yes 

Yes 

Yes 

Yes 

No 

No 

Yes 

Yes 

No 

Best Choice For: 






i 


. j 


Widest Range of Bar Code Printing 



X 

X i 




X 


Highest Resolution Printing 





X 

X 



X 

Low Resolution or Poor Quality Printing 

X 

X 





X 




NOTES: 

10. For “black-on-black” bar codes, use the infrared (820 nm) wands only. 

11. For color bar codes the background (spaces) should reflect red light, and the bars should absorb red light. 


BAR CODE 
COMPONENTS 








Certification 


FCC Certification (USA Oniy) 


Model 

FCC Idenlifrcatlon 

HBCS-6100 through -61XX 

FCC ID: CUP6Z9HBCS-6100 
HEWLETT-PACKARD 

HBO$-6300 through -63XX 

FCC ID: CUP629HBCS-6300 
HEWLETT-PACKARD 

HBO$-6500 through -65XX 

FCC ID: CUP629HBCS-6500 
HEWLETT-PACKARD 

HBCS-5000 through -5XXX 

FCC ID: CUP6Z9HBCS-5000 
HEWLETT-PACKARD 

HBCS-5100 through -51XX 

FCC ID: CUP629HBCS-5100 
HEWLETT-PACKARD 

HBCS-5200 through -52XX 

FCC ID: CUP6Z9HBCS-5200 
HEWLETT—PACKARD 

HBCS-5300 through -53XX 

FCC ID: CUP6Z9HBCS-5300 
HEWLETT-PACKARD 

H8CS-5400 through -54XX 

FCC ID: CUP6Z9HBCS-5400 
HEWLETT-PACKARD 

H8CS-5500 through-55XX 

FCC ID: CUP6Z9HBCS-5500 
HEWLETT-PACKARD 


Interface 


This equipment generates radio frequency energy and if 
not installed and used properly, may cause interference to 
radio and television reception. It has been type tested and 
found to comply with the limits for a Class B computing 
device in accordance with the specifications in Subpart J of 
Part 15 of FCC Rules, which are designed to provide 
reasonable protection against such interference. However, 
there is no guarantee that interference will not occur in a 
particular Installation. If this equipment does cause inter¬ 
ference to radio or television reception, which can be 
determined by turning the equipment off and on, the user 
is encouraged to try to correct the interference by one or 
more of the following measures: 

• Reorient the receiving antenna 

• Relocate the wand with respect to the receiver 

• Move the wand away from the receiver 

If necessary, the user should consult the dealer or an 
experienced radio/televislon technician for additional sug¬ 
gestions. The user may find the following booklet prepared 
by the Federal Communications Commission helpful: “How 
to Identify and Resolve Radlo-TV Interference Problems”. 
This booklet is available from the U.S. Government Printing 
Office, Washington, D.C. 20422, Stock No. 004-00345-4. 



not available, connect shield to logic ground, as shown 
by dotted line). 


NOTES; 

1. DIMENSIONS IN MILLIMETRES AND (INCHES). 


PIN WIRE COLOR 

1 RED 

2 WHITE 

3 BLACK 

4 N/A 

5 N/A 
CASE 


FUNCTION 

Vs SUPPLY VOLTAGE 

Vo OUTPUT 

GROUND 

N/C 

N/C 

SHIELD (MUST BE 
CONNECTED) 


Figure 4. Connector Specifications. 


The wands include a standard 5 pin, 240° DIN connector. 
The detailed specifications and pin-outs are shown in Fig¬ 
ure 4. Mating connectors are available from RYE Industries 
and SWITCHCRAFT in both 5 pin and 6 pin configurations. 
These connectors are listed below. 


Connector 

Configuration 

RYE MAB-5* 

5 Pin 

SWITCHCRAFT 61GA5F* 

5 Pin 

SWITCHCRAFT 61HA5F 

5 Pin 

RYE MA8-6* 

6 Pin 

SWITCHCRAFT 61HA6F 

6 Pin 


*Suitable for non-locking connector only. 








Maintenance Considerations 

There are no user serviceabie parts inside the wand. The tip 
is designed to be easiiy repiaceable, and if damaged it 
shouid be repiaced. Before unscrewing the tip, disconnect 
the wand from the system power source. The part number 
for the wand tip is HBCS-2999 for the HBCS-5XXX famiiy 
and HBCS-4999 for the HBCS-6XXX famiiy. The tips can be 
ordered from any Hewiett-Packard authorized distributor. 



Figure 6A. HBCS-2999 Sapphire Tip 


Optionai Features 

^ . ... ... Figure 6B. HBCS-4999 Sapphire Tip 

For options such as speciai cords, connectors or iabeis, 

contact your nearest Hewiett-Packard saies office or author¬ 
ized representative. 


Wand Dimensions 



MET At CASE 



Figure 7. 
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HEWLETT 

PACKARD 


MULTI-PURPOSE 
BAR CODE DECODER 1C 


HBCR-2000 


TECHNICAL DATA JANUARY 1986 


Features 

• IDEAL FOR HAND SCANNING APPLICATIONS 
AND MANY AUTOMATED SCANNING 
APPLICATIONS 

• COMPATIBLE WITH THE SCANNERS NEEDED 
FOR VIRTUALLY ALL HAND-HELD SCANNING 
APPLICATIONS 

— Laser Scanners 
— Wands 
— Slot Readers 

• WIDE SELECTION OF INDUSTRY STANDARD 
BAR CODES SUPPORTED 

— Code 39 (3 of 9 Code) 

— Extended Code 39 
— Interleaved 2 of 5 Code 
— UPC/EAN/JAN Codes 
— Codabar (NW7 Code) 

— Code 128 

• AUTOMATIC CODE RECOGNITION 

• FULL DUPLEX SERIAL ASCII INTERFACE 

• EXTENSIVE CONFIGURATION CONTROL 
THROUGH SOFTWARE COMMANDS 

• STANDARD 40 PIN DIP PACKAGE 

• AUDIO AND VISUAL FEEDBACK CONTROL 

• SINGLE 5 VOLT SUPPLY 


Description 

Hewiett-Packard’s HBCR-2000 Muitipurpose Bar Code 
Decoder IC offers a fiexibie bar code decoding capability 
designed to give OEMs the ability to address a large number 
of industry segments and applications. The decoder IC’s 
flexibility is made possible through sophisticated software 
which allows the IC to accept data input from a wide variety 
of digital scanners and to decode the most popular bar 
code symbologies with full automatic code recognition. 
Implementation of the decoder IC is easy since it requires 
only a few supporting chips and provides a standard 
interface to the host. 

The HBCR-2000 is compatible with the scanners needed 
for virtually all hand scanning applications. Specifically, 
it is compatible with moving-beam laser scanners such as 
the Symbol Technologies’ LS7000, Symbol Technologies’ 
LS7000 II, and Spectra Physics’ SP2001: fixed-beam non- 
contact scanners; Hewlett-Packard digital wands; and 
Hewlett-Packard digital slot readers. 



The decoder IC is also an excellent decoding solution for a 
number of the stationary scanning applications found in 
automated systems. In this case, the scan rates for moving- 
beam applications must be similar to the scan rates for most 
hand-held laser scanners (35-45 scans/second) and the 
scan speeds for fixed-beam applications must be similar to 
the scan speeds for wands and slot readers. For moving 
beam applications, it is also important for the scanner to 
utilize the three laser control lines on the IC. 

The standard decoder IC supports the bar code symbologies 
now being used for most applications in the industrial, retail, 
commercial, government, and medical markets. The bar 
codes supported are: Code 39 (3 of 9 Code), Extended 
Code 39, Interleaved 2 of 5 Code, UPC/EAN/JAN Codes, 
Codabar (NW7 Code) and Code 128. If more than one code 
is enabled, the decoder IC will automatically recognize and 
decode the code being scanned. Bi-directional scanning is 
allowed for all codes except UPC/EAN/JAN codes with 
supplemental digits. 

The HBCR-2000 communicates with the host through a 
flexible, full duplex serial ASCII interface. OEMs may choose 
either to convert this interface to a standard data communi¬ 
cations protocol such as RS-232-C/V.24 or to connect the 
decoder IC directly to another microprocessor for data 
processing or data re-formatting. Operator feedback is sup¬ 
ported through pins that allow for external LED drive and 
beeper drive circuits. In addition, there are 21 programmable 
functions covering items from laser redundancy check to 
the tone of the beeper. 
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Applications 

Bar codes are rapidly becoming a preferred alternative to 
other forms of data entry. Bar coding has proven faster and 
more accurate than keyboard data entry. In addition, bar 
code scanning typically has a higher first read rate and 
greater data accuracy than optical character recognition. 
When compared to magnetic stripe encoding, bar code 
offers significant advantages in flexibility of media, symbol 
placement and immunity to electromagnetic fields. 

Manufacturers of data collection terminals, point-of-sale 
terminals, keyboards, weighing scales, automated test equip¬ 
ment and other data collection or material handling equip¬ 
ment are finding a growing demand for bar code reading 
capability in their products. The HBCR-2000 Multipurpose 
Bar Code Decoder 1C makes it easy to add bar code 
reading capability for a wide variety of applications without 
the need to invest in the development of bar code decoding 
software. 

Decoder IC Specifications 

GENERAL INFORMATION 

The HBCR-2000 is an NMOS decoding IC in a 40 pin Dual 
In-Line package. When configured In a system, the HBCR- 
2000 requires a crystal and an external IK byte RAM. The 
external RAM may be implemented using either a multi¬ 
plexed RAM chip (Intel 8185 or equivalent) or a non- 
multiplexed RAM chip and a latch chip (Mostek MK4801 or 
equivalent and 74LS373). The recommended crystal fre¬ 
quency is 11.059 MHz (CTS Knights R1032-6BA.il.059 or 
equivalent). 

The decoder IC is designed to interface with most standard 
microprocessors or other host systems through a full duplex 
serial asynchronous ASCII port. It offers complete compati¬ 
bility with Hewlett-Packard digital wands and digital slot 
readers as well as hand-held laser scanners from both 
Spectra Physics, Inc. and Symbol Technologies, Inc. Other 
scanners, such as hand-held fixed-beam non-contact scan¬ 
ners and the scanners used in some stationary scanning 
applications, may also be used with the IC. 

Performance Features 

BAR CODES SUPPORTED 

The HBCR-2000 decoder IC Is capable of reading six popu¬ 
lar bar code symbologies: Code 39 (3 of 9 Code), Extended 
Code 39, Interleaved 2 of 5 Code, UPC/EAN/JAN Codes, 
Codabar (NW7 Code), and Code 128. 

Code 39, an alphanumeric code, and Extended Code 39, a 
full 128 character ASCII version of Code 39, may be read 
bi-directionally for message lengths up to a maximum of 32 
characters. An optional check character may be used with 
these codes, and the decoder IC may be configured to 
verify this character prior to data transmission. Enabling 
Extended Code 39 will disable standard Code 39 as the 
two are mutually exclusive. 

The Interleaved 2 of 5 Code, a compact numeric only bar 
code, may also be read bi-directionally for message lengths 
from 4 to 32 characters. To enhance data accuracy, optional 
check character verification and/or label length checking 
may be enabled. 


All popular versions of the UPC, EAN, and JAN bar codes 
may be read bi-directionally. Including UPC-A, UPC-E, 
EAN-8, EAN-13, JAN-8, and JAN-13. All codes may be 
enabled simultaneously or only the UPC codes may be 
enabled. UPC, EAN, and JAN symbols with complementary 
two digit or five digit supplemental encodations, or “add¬ 
ons”, may also be read. 

Codabar, a numeric only bar code with special characters, 
may be read bi-directionally for message lengths up to a 
maximum of 32 characters. The start and stop characters in 
the symbol are normally transmitted, but transmission of 
these characters may be disabled through a software 
command. 

Code 128, a compact full ASCII bar code, may also be 
scanned bi-directionally for message lengths up to a maxi¬ 
mum of 32 characters. 

Automatic code recognition is provided for the Interleaved 2 
of 5 Code, UPC/EAN/JAN Codes, Codabar, Code 128, and 
either Code 39 or Extended Code 39. Any subset of these 
codes may be selected for decoding. The decoder IC’s 
default setting is for simultaneous reading of Code 39, 
Interleaved 2 of 5 Code with variable lengths, UPC/EAN/JAN 
Codes without supplements, Codabar, and Code 128. 

SCANNER INPUT 

The HBCR-2000 Is designed to accept a digital Input signal 
either from a fixed-beam scanner, such as a wand, slot 
reader, or fixed-beam non-contact scanner, or from a 
moving-beam scanner such as a hand-held laser scanner. 
The state of pin 7 must be set prior to power-up to reflect 
the type of scanner connected to the decoder IC. 

The decoding software has been specially designed to 
operate with any of Hewlett-Packard’s digital bar code 
wands. Sapphire-tip digital wands feature a scan angle of 0 
to 45 degrees, a variety of resolutions, and a TTL compatible 
digital output. A complete wand selection guide is presented 
in Table 2. 

The decoder IC is also designed specifically for operation 
with Hewlett-Packard’s digital slot readers. These slot readers 
feature a sealed case with a slot width of 3.2 mm (0.125 in.) 
and either an infrared (880 mm) or visible red (660 mm) 
LED light source. A separate module which contains the 
slot reader optics and electronics is available for stationary 
scanning applications or for configuration in applications 
requiring a different slot width. 

The decoding software for moving-beam scanners has been 
designed to work with hand-held laser scanners manufac¬ 
tured by Spectra Physics, Inc. and Symbol Technologies, 
Inc. The delay time for automatic laser shutoff is adjustable 
through a software command to the IC. A redundancy 
check feature is available for applications which require 
extreme accuracy. Applications which require and ability to 
sense motor failure in a laser scanner or to calculate the 
ratio of laser on-time to laser off-time must support these 
requirements through external hardware. 

The digital input signal from the scanner is connected to pin 
12. When the decoder IC is used with a hand-held laser 
scanner, the laser enable, laser trigger, and scanner synchro¬ 
nization signal lines are connected to pins 6, 8, and 13, 
respectively. Scanner input can be disabled by the host 
system though a software command. This allows the appli¬ 
cation program to enable bar code data entry only when 












expecting the operator to enter data which has been 
encoded in bar code. The decoder 1C also offers a single 
read mode which can; be enabled through a software 
command. The single read mode allows the application 
program to prevent bar code data entry until a “Next Read” 
command is sent, thereby allowing the host to process 
transmissions and verify each scan before enabling sub¬ 
sequent decodes. 

DATA COMMUNICATIONS 

The decoder 1C can communicate with the host system 
through a full-duplex, asynchronous, serial ASCII port. A 
wide range of baud rate, parity, stop bits, and terminator 
characters may be selected, as described in Table 1. In 
addition, both request-to-send/clear-to-send hardware hand¬ 
shake and Xqn/Xoff (DC1/DC3) character pacing are 
available for control of the decoder IC’s data transmission. 

OPERATOR FEEDBACK 

The decoder IC has several provisions for signalling operator 
feedback. Pin 14 provides a signal for an LED driver and pin 
15 provides a signal for a beeper driver. An LED or beeper 
driver connected to the decoder IC may either be connected 
to the decoder IC may either be controlled directly by the 
IC, with a signal generated after a good read, or may be 
controlled by the host system. In addition, the tone of the 


beeper can be varied by a software command to be one of 
16 tones or the beeper may be silenced. 

POWER REQUIREMENTS 

The decoder IC operates from a single SV DC power 
supply. The maximum current draw is 175 mA. The maxi¬ 
mum ripple voltage for the power supply should be less 
than 100 mV peak-to-peak. 

CONFIGURATION CONTROL 

Configuration of the decoder IC may be determined through 
hardwire connections and/or through software commands. 
Hardwire selection is limited to key operating parameters. A 
much greater range of configuration control is available 
through software commands. A summary of the decoder IC 
features and the configuration control available for these 
features is presented in Table 1. A users manual which 
provides detailed configuration information and example 
schematics is suplied with the HBCR-2000. 

Handling Precautions 

The decoder IC Is extremely sensitive to electrostatic dis¬ 
charge (ESD). It is important that good anti-static procedures 
be observed when handling the IC. The package should not 
be opened except in a static free environment. 


Recommended Operating Conditions 


Parameter 

Symbol 

Supply Voltage 

i Vcc 

Ambient Temperature 

Ta 

Crystal Frequency 

XTAL 

Element Time Interval (Moving-Beam) 

ETIm 

Element Time Interval (Fixed-Beam) 

ETIf 


Max. 

Units 

5.5 

V 

70 



MHz 

555 

Msec 

70,000 

M$ec 


1. Maximum power supply ripple of 100 mV peak-to-peak. 

2. Crystal frequencies from 3.5 Mhz to 12 MHz may be used. For 
frequencies other than 11.059 Mhz, multiply the specified baud 
rates, beeper frequencies, and element time interval ranges by 

XTAL 

- . The ETI ranges specified assume a crystal 

11.059 MHz 

frequency of 11.059 MHz. 

3. An element time interval (ETI) is the time period in the digital 
signal from the scanner that corresponds to the physical width 
of a printed element bar (bar or space) in the bar code symbol 
ETIm applies when pin 7 is tied low and ETIp applies when pin 
7 is tied high. 


__ 11.059 MHz 2 

22 _ 555 Msec 2,3,4,5 

150___ 70,000 tjtsec 2, 3, 5, 6, 7 

Corresponds to a scan rate of 35 to 45 scans per second, a 
scan rate which is common for hand-held laser scanners. 
Element time intervals which are smaller than the minimum 
ETI’s specified will still be processed, but with additional width 
errors that may cause the input signal to be undecodable. 

The maximum scan speed may be calculated by dividing the 
smallest narrow element width by 150 /usec. For example, for 
0.19 mm (0.0075 in.) narrow elements, the maximum scan 
speed is 127 cm/sec (50 in./sec). 

The minimum scan speed may be calculated by dividing the 
largest wide element width by 70,000 fxsec. For example, for 
1.52 mm (0.060 in.) wide elements, the minimum scan speed 
is 2.2 cm/sec (0.9 in./sec). 


Absolute Maximum Ratings 


Parameter 

Symbol 

Min. 

Max. 

Storage Temperature 

Ts 

”65 

+150 

Pin Voltage 


-0.5 

+7.0 

Power Dissipation 

Pd 


1.5 


Note: 

8. Voltage on any pin with respect to ground. 
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Operator Feedback I Data Cottimunicatlons I Code Selection I Scanner Selection/Conirol 


TABLE 1. SUMMARY OF FEATURES AND CONFIGURATION CONTROL 

Hardwire/ 

Software 

Function or Value Controll^l 


Scanner Type 

Laser Shutoff Delay 

Laser Redundancy Check 

Scanner Input Enable 
Single Read Mode 


Code Select 


UPC/EAN/JAN 
Decoding Options 


Check Character 
Verification Enable 

Codabar Data 
Transmission Option 

Interleaved 2 of 5 
Label Length Check 


Baud Rate _ 

Parity 
Stop Bits 

Terminator Character 
Header Character 
Data Output Pacing 


Good Read Beep Seiect 


Sound Tone 


LED Control 


Status Request 
Hard Reset 


Function or Value ___ 

Wand/itbt Reader or Moving Beam Laser Scanner 

Defines Laser On-Time prior to Automatic Shutoff 
from 0 to 10 seconds in 100 ms steps 

Enabies Requirement fof IWo Conslcutive, 
Identical Decodes for a Good Read 

Enables Data Acquisition from Scanner 

Enables Requirement for a 'Next Read’ Command 
before Processing the next Scanner input Signal 


Extended Code 39 
Code 39 

Interleaved 2 of 5 Code 
UPC/EAN/JAN Codes 
Codabar 
Code 128 


UPC/EAN/JAN together; or UPC Only 


Enable 2 or 5 Digit Supplements 


Code 39 Check Character _ 

Interleaved 2 of 5 Code Check Character 

Transmit or Suppress Start/Stop Characters 


User Defined from 4 to 32 Characters 
or Variable Length 


1200, 2400, 4800, 9600 __ 

O’s, f s, Odd, Even 
1 or 2 

OR, CR/LF, ETX, None 

User Defined (10 Characters Max.) 

User Defined (10 Characters Max.) 

RTS/CTS __ 

Xon/Xoff 


Enables Good Read Beep and sets 1 of 16 tones 

External Command to Initiate Beep Signal 
in 1 of 16 tones __ 

Defines LED Control to be Internal, 

External, or both 


Gives Status of Decoder IC Configuration 

Resets Decoder fC to Hardwire Configuration 
and Default Software Settings 


Software 


Software 


Software 

Software 


Software 


Software 


Software 

Software 


Software 


Hardwire 

Hardwire 

Hardwire 


Software 

Software 

Hardwire 

Software 


Software 


Software 


Software 


Software 
t Software 


Default 

SettingPOl 

Moving Beam 
Laser Scanner 


Not Enabled 


Not Enabled 


Code 39 
Interleaved 
2 of 5 Code 

UPC/EAN/JAN 
CoBes 
Codabar 
Code 128 

UPC/EAN/JAN 

together 

Supplements 
Not Enabled 

No Check 
Character 
Verification 

Transmit 

Variable 

Length 


1200 


No Header 
Character 

No Pacing 


Beep Enabled; 
Tone 12 


LED to Flash 
Automatically 
Upon Good Read 


NOTES: 

9. Hardwire control is accomplished by tying the appropriate 
input pins high or low. Software commands are sent by means 
of escape sequences. 


10. Default settings are those settings which result when the 
relevant input pins have been tied to Ground and no software 
commands have been sent to the decoder IC. 
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Pinout 


baud! L 



□ 

RATE 1 j- 

2 

39 

□ 

STOP BITS L 

3 

38 

□ 

CTSC 

4 

37 

3 

RTSC 

5 

36 

□ 

LASER ENABLE OUTPUTC 

6 

35 

□ 

SCANNER TYPE INPUT C 

7 

34 

□ 

LASER TRIGGER INPUTC 

8 

33 

□ 

RESETC 

9 

32 

□ 

R x DC 

10 

31 

□ 

TxDC 

11 

30 

□ 

SCANNER SIGNAL INPUT C 

12 

29 

□ 

LASER SYNCHRONIZATION INPUTC 

13 

28 


LED OUTPUT C 

14 

27 

□ i 

BEEPER OUTPUTC 

15 

26 

□ 

TO RAM CHIP 

16 

25 

3 

\rdZ 

17 

24 

3 

XTAL 2 L 

18 

23 

3 

XTAL 1 C 

19 

22 

3‘ 

Vss(GND)L 

20 

21 

3 


ADDRESS 
AND DATA 
BUS 


I Vcc(+5V) 

1 ado' 

lADI 
lAD2 
] ADS 
] AD4 
] ADS 
] AD6 
I AD7^ 

I +5 V 

1 ADDRESS LATCH ENABLE 
] NC 

I CODE 39 CHECK CHARACTER 
1EXTENDEDCODE39 

' 1 - TERMINATOR 


- TO RAM CHIP 


Figure 1. 


Block Diagrams 

DECODER IC TO MEMORY 

IK X 8 RAM WITH ADDRESS LATCH CHIP 


8185 MULTIPLEXED IK x 8 RAM 



Figure 2. 


Figure 3. 


Scanner Compatibility 

The HBCR-2000 is compatible with the complete line of 
Hewlett-Packard digital wands, Hewlett-Packard digital slot 
readers, and hand-held laser scanners manufactured by 
both Symbol Technologies, Inc. and Spectra Physics, Inc. 

The selection of Hewlett-Packard digital wands available for 
use with the HBCR-2000 is presented in Table 2. For the two 
families of sapphire-tip digital wands, the most widely used 
wands are those which specify a recommended nominal 
narrow element width of 0.19 mm (0.0075 in.). These wands 
are capable of reading bar codes printed with a variety of 
different printers and over a wide range of printed resolutions 
(as specified by narrow element widths) and are, therefore, 
considered to be general-purpose wands. The higher reso¬ 
lution wands, with a recommended nominal narrow element 
of 0.13 mm (0.005 In.), are recommended for applications in 
which only high resolution bar codes are being read. For 
applications which require a scanner to read medium or low 
resolution bar codes, particularly those with edge roughness. 


ink smearing, spots and voids, or other minor print flaws, 
the wands which specify a recommended nominal narrow 
element width of 0.3 mm (0.012 in.) or 0.33 mm (0.013 in.) 
are recommended. 

The Hewlett-Packard slot readers and slot reader modules 
which are available for use with the HBCR-2000 are pre¬ 
sented in Table 3. The standard slot readers have a slot 
width of 3.2 mm (0.125 in.) and are, therefore, capable of 
reading bar codes on anything from paper to double- 
laminated badges. For applications which require a different 
slot width or which require a fixed-beam scanner in an 
automated system, a module which contains the slot reader 
optics and electronics assembly is also available. 

The hand-held laser scanners compatible with the HBCR- 
2000 include the Symbol Technologies’ LS7000, Symbol 
Technologies’ LS7000 II, and Spectra Physics’ SP2001. For 
detailed information on these scanners, please contact these 
companies directly. 
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tow Current Sapphire-Tip£‘*'^3 Sapphire-TIp I tow Cost 




Emitterlis] 

Wavelength 

Tilt 

Angle 

Typical 

Current 

Case 

Material 

Switch 

Tip 


0.3 mm 
(0.012 in.) 








I 

1 

1 


1 

No 


flteDS-3200 

0.19 mm 
(0.0075 in.) 

820 nm 

1 

35 ma 

1 

Yes 


HEDS-3250 

1 

i 

1 

mam 

1 


1 






Polycarbonate 




1 

1 



1 


HDIi 


1 

1 



Metal 

1 

1 






Polycarbonate 

m 

HB 


1 

1 



1 

IIIIIIIQ9H 

MHHI 


1 

1 

1 

1 

Metal 

warn 

1 

HBCS-5000 

0.33 mm 
(0.013 in.) 

655 nm 

0-45° 

3.5 ma 

Polycarbonate 

Yes 

Sapphire 

Bail 

HBCS~5100 

1 

1 

1 

1 

1 

No 

1 

HBCS-6100 

i 

1 

1 

1 

Metal 

1 

1 

HBCS-5200 

0.19 mm 
(0.0075 in.) 

1 

t 

- 

1 

Polycarbonate 

Yes 

1 

H8CS-5300 

I 

1 

1 

1 

1 

No 

1 

HBCS-6300 

I 

1 

1 

1 

Metal 

1 

1 

HBCS-5400 

0.13 mm 
(0.005 in.) 

820 mm 

1 

1 

Polycarbonate 

Yes 

1 

HBCS-5500 

I 

1 

1 

1 

1 

No 

1 

HBCS-6500 

I 

1 

1 

1 

Metal 

1 

1 


NOTES: 

11. The nominal narrow element width of a symbol may also be 
referred to as the resolution of the symbol or as the ‘x’ 
dimension of the symbol. 

12. Nominal narrow element (bar/space) width, a term which 
applies to the symbol and not to the scanner itself, is specified 
to facilitate selecting the best scanner for the symbol being 
read. The scanners are designed to accomodate printing 
tolerances around the nominal dimension specified. Bar codes 
having larger nominal narrow element widths (ie. lower resolu¬ 


tion) than specified may also be read as long as print quality is 
good. 

13. Wands with an emitter wavelength of 655 mm are recom¬ 
mended for reading bar codes printed on regular (white) 
thermal paper or printed with Hewlett-Packard’s Thinkjet 
printer. Either 655 mm or 700 mm wands are recommended for 
bar codes printed with dye-based ink or in color. 

14. Low current sapphire-tip wands are designed to operate in all 
ambient light environments including in direct sunlight and 
under high intensity lamps. 


TABLE 3. HEWLETT-PACKARD DIGITAL SLOT READERS 


Part Number 

Configuration 

Recommendedt^S] 

Nominal Narrow 
Element Width 

EmitterP^si 

Wavelength 

Temperature 

Range 

Case 

Material 


Complete Slot Reader 

0.19 mm (0.0075 in.) 

660 nm 

-20 to+55° C 

Metal 

HEISBBEQHIIi 

Slot Reader Module 

I 

660 nm 

1 

bhhh 

HBOS-7100 

Complete Slot Reader 

0.19 mm (0.0075 in.) 

880 nm 

-40 to+70^ C 

HHHHI 

H8OS-7101 

Slot Reader 

1 

880 nm 

1 

1 


NOTES: 

15. The aperture design of the slot reader optical system allows 
reading both high resolution bar code symbols and poorly 
printed medium or low resolution bar code symbols with the 
same scanner. 


16. The 880 nm slot reader is recommended for bar code symbols 
printed with carbon-based inks or for “black-on-black” bar 
code symbols. The 660 nm slot reader is recommended for bar 
code symbols printed with dye-based inks or printed on regular 
thermal paper. 














































HBCR-1000 

COMPONENT 

HBCR-1022 

HBCR-1024 

BAR CODE READERS 

HBCR-1025 

HBCR-1043 


HBCR-1045 


TECHNICAL DATA JANUARY 1986 



Features 

• INDUSTRY STANDARD BAR CODES 

3 of 9 Code 
Extended 3 of 9 Code 
Interleaved 2 of 5 Code 
UPC/EAN/JAN Codes 

• AUTOMATIC CODE RECOGNITION 

• FULL DUPLEX SERIAL OR PARALLEL ASCII 
OUTPUT 

• EXTENSIVE CONFIGURATION CONTROL 
THROUGH SOFTWARE COMMANDS 

• DECODER 1C IN A STANDARD 40 PIN DIP 
PACKAGE 

• HIGH PERFORMANCE DIGITAL WANDS 

45 Degree Scan Angle 
Sealed Sapphire Tip 
Polycarbonate or Metal Case 
Wide Operating Temperature Range 

• AUDIO AND VISUAL FEEDBACK CONTROL 

• SINGLES VOLT SUPPLY 

Description 

Hewlett-Packard’s HBCR-1000 series Component Bar Code 
Readers are high performance product sets designed to sim¬ 
plify the implementation of bar code reading capability in any 
OEM system. The standard 40 pin decoder 1C has been spe¬ 
cially designed to work with any of several Hewlett-Packard 
sapphire tip, digital wands. When combined with an external 
RAM chip, the result is a component-level reader that allows 
a manufacturer to easily add bar code reading to his 
equipment. 

The standard decoding chip supports four of the most popu¬ 
lar codes: 3 of 9 Code, Extended 3 of 9 Code, Interleaved 2 of 
5 Code, and UPC/EAN/JAN Codes. If more than one stand¬ 
ard code is enabled, the reader will automatically recognize 
and decode the code being scanned. Bi-directional scanning 
is allowed for all codes except UPC/EAN/JAN with supple¬ 
mental digits. For 3 of 9 Codes and Interleaved 2 of 5 Code, a 
maximum of 32 characters (not including start and stop char¬ 
acters) are allowed. 

The decoder 1C may be set to communicate in either serial or 
parallel ASCII. Cperator feedback is supported through pins 
that allow for external LED drive and a beeper drive circuits. - 
In addition, there are thirteen programmable functions cover¬ 
ing items from terminator character selection to the tone of 
the beeper. 

The readers are standard with your choice of sapphire tip 
wands (see Reader Selection Guide, page 8). These wands 



feature scan angles from 0 to 45 degrees, advanced H-P 
optics, and are available in a wide choice of resolutions and 
constructions to suit a variety of needs. 

Applications 

Bar codes are rapidly becoming a preferred alternative to 
other forms of data entry. Bar coding has proven faster and 
more accurate than keyboard entry. In addition, bar code 
scanning typically has a higher first read rate and greater 
data accuracy than Optical Character Recognition. When 
compared to magnetic stripe encoding, bar code offers signif¬ 
icant advantages in flexibility of media, symbol placement 
and immunity to electromagnetic fields. 

Manufacturers of data collection terminals, point-of-sale ter¬ 
minals, keyboards, weighing scales, and other data collection 
and material handling equipment are finding a growing 
demand for bar code reading capability in their products. The 
HBCR-1000 series Component Bar Code Readers make it 
easy to add this capability without the need to invest in the 
development of bar code decoding software. 

The 40 pin decoder IC may be easily configured with most 
common microprocessors using either a parallel ASCII or 
serial ASCII interface. The IC may be added to an existing 
board, designed into an add-on board, or designed into an 
entirely new system. Using the decoder IC as an integral part 
of the host system will eliminate the need for the external bar 
code readers which are often used to perform the same 
function. 


2-18 






Decoder IC Specifications 

General Information 

The HBCR-1000 series of Component Bar Code Readers 
consists of an NMOS decoding iC in a 40 pin Dual In-Line 
package, and a high performance digital bar code wand with 
a sapphire tip. The readers require an external IK x 8 bit 
multiplexed RAM chip (Intel 8185 or similar) or a IK by 8 bit 
RAM and an address latch chip (Mostek MK4801 or similar 
and a 74LS373). To complete the reader, a 12 MHz crystal 
must also be added. 

The decoding IC is designed to interface with most standard 
microprocessors, and can communicate in either serial or 
parallel ASCII. It provides complete compatibility with the 
output from Hewlett-Packard digital bar code wands. 

Performance Features 

Bar Codes Supported 

The decoder IC in the HBCR-1000 series of Component Bar 
Code Readers is capable of reading four popular bar code 
symbologies: 3 of 9 Code, Extended 3 of 9 Code, Interleaved 
2 of 5 Code and UPC/EAN/JAN Codes. 

The 3 of 9 Code, an alphanumeric code, and the Extended 3 
of 9 Code, a full 128 character ASCII version of the 3 of 9 
Code, may be read bi-directionally for message lengths up to 
a maximum of 32 characters. An optional checksum charac¬ 
ter may be used with these codes, and the decoder IC may 
be configured to verify this character prior to data transmis¬ 
sion. Enabling the Extended 3 of 9 Code will disable the 
standard 3 of 9 Code as the two are mutually exclusive. 

The Interleaved 2 of 5 Code, a compact numeric only bar 
code, may also be read bi-directionally for message lengths 
up to a maximum of 32 characters. To enhance data accu¬ 
racy, an optional checksum character verification and/or 
label length checking may be enabled. 

All popular versions of the UPC, EAN, and JAN bar codes 
may be read bi-directionally, including UPC-A, UPC-E, EAN- 
8, EAN-13, JAN-8, and JAN-13. All codes may be enabled 
simultaneously or only the UPC codes may be enabled. 

UPC, EAN and JAN codes with complementary two digit or 
five digit supplemental encodations, or “add-ons", may also be 
read in one of two ways. If UPC, EAN and JAN codes are 
enabled but neither two digit nor five digit supplemental 
encodations are enabled, then only the main part of the sym¬ 
bols printed with supplemental encodations will be read. If 
the two digit or the five digit supplemental encodations are 
enabled, then only symbols with these supplementals will be 
read. In this case, the symbols may only be read in the direc¬ 
tion which results in the supplement being scanned last. 

Automatic code recognition is provided for the Interleaved 2 
of 5 Code, UPC/EAN/JAN Codes, and either the 3 of 9 Code 
or the Extended 3 of 9 Code. The decoder IC’s default setting 
is for simultaneous reading of the 3 of 9 Code, Interleaved 2 
of 5 Code and UPC/EAN/JAN Codes. 

Wand Input 

The decoder IC has been specially designed to operate with 
any of several Hewlett-Packard sapphire tip, digital bar code 
wands. All of these wands feature scan angles from 0 to 45 
degrees, TTL compatible digital output, and single 5 volt 


supply. Scanning speeds range from 7.6 cm/sec (3 in./sec) to 
127 cm/sec (50 in./sec). 

Wand input can be disabled by the host system through a 
software command. This allows the application program to 
control the operator’s ability to enter bar code data, thereby 
preventing inadvertent data entry and allowing the host to 
verify each scan before enabling subsequent scans. 

The wand is connected to pin 12 of the decoder IC (see Fig¬ 
ures 1 and 2). 

Data Communications 

The decoder IC can communicate with the host system 
through either a serial ASCII or parallel ASCII port. The paral¬ 
lel port allows for faster data communication between the two 
devices. Both parallel and serial ports are bi-directional. 

The serial port may also be connected directly to RS-232-C 
level shifters to produce an RS-232-C compatible output. A 
wide range of baud rate, parity, stop bits and terminator 
characters may be selected, as described in Table 1. In addi¬ 
tion, Xon/Xoff pacing for the decoder IC’s data transmission 
is available. 

The parallel port utilizes both a send and receive handshake 
for data transfer between the decoder IC and the host sys¬ 
tem. Timing diagrams for these handshakes are shown on 
page 5. 

The decoder IC has a 255 character output buffer which will 
store data if transmission to the host is prevented. A buffer 
overflow will actuate a signal on the beeper line for the 
beeper to sound three times in rapid succession. 

Feedback Features 

The decoder IC has several provisions for signalling operator 
feedback. Pin 14 provides a signal for an LED driver and pin 
15 provides a signal for a beeper driver. An LED or beeper 
driver connected to the decoder IC may be controlled directly 
by the IC, with a signal generated after a good read; or may 
be controlled by the host system. In addition, the tone of the 
beeper can be varied by a software command to be one of 16 
different tones. 

Power Requirements 

Both the decoder IC and the wands operate from a single +5 
V DC power supply. The maximum current draw for the dec¬ 
oder IC is 175 mA. The maximum current draw for the wands 
is 50 mA. For both the IC and the wand power supplies, the 
maximum ripple voltage should be less than 100 mV 
peak-to-peak. 

Configuration Control 

Configuration of the decoder IC may be determined through 
hardwire connections and/or through software commands. 
Hardwire selection is limited to key operating parameters. A 
much greater range of configuration control is available 
through software commands. A summary of the decoder IC 
features and configuration control these features is pres¬ 
ented in the following table. 
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Table 1. Summary of Features and Configuration Control 


Feature 

Function of Value 

Hardwire/ 

Software 

ControlUf 

Default 

Settingf^l 

Model3] 

Notes 

Mode of 

Operation 

Parallel or Serial Mode 

Hardwire 

Parallel 

N/A 


Baud Rate 

300, 1200, 2400, 9600 

Hardwire 

300 Baud 

Serial 


Parity 

O’s, 1’s, Odd, Even 

Hardwire 

O’s 

Serial 

4 

Stop Bits 

1 or 2 

Hardwire 

2 

Serial 


Terminator 
Character > 

CR, CR/LF, HT, None 

Hardwire 

CR 

Serial 


User Defined (10 Characters Max.) 

Software 

CR 

Both 

5 

Header 

Character 

User Defined (10 Characters Max.) 

Software 

No Header 
Character 

Both 


Data Output 
Pacing 

Xon/Xoff 

Software 

No Pacing 

Both 


Industrial 

Code Select 

3 of 9 Code 

Interleaved 2 of 5 Code 

Software 

3 of 9 Code 

Interleaved 

2 of 5 Code 

UPC/EAN/JAN 

Codes 

Both 


Extended 3 of 9 Code 

Both 

UPC/EAN/JAN 

Code 

Select 

UPC/EAN/JAN together; 
or UPC Only 

Software 

Enable 2 or 5 Digit 

Supplements 

Software 

Supplements 

Not Enabled 

Suppress Zeros UPC-E 

Software 

Zeros Included 

Checksum 

Verification 

Enable 

3.of 9 Code Checksum 

Both 

No 

Checksum 

Verification 

Both 


Interleaved 2 of 5 

Checksum 

Software 

Interleaved 2 of 5 
Label Length 
Check 

User Defined up to 32 Characters 
or Variable Length 

Software 

Variable Length 

Both 


Scanner Disable 

Disables Wand Input 

Software 

Wand Input 
Enabled 

Both 


Good Read 

Beep Select 

Enables Good Read Beep 
in one of 16 Tones 

Software 

Beep Signal 
Enabled; Tone = 15 

Both 


Sound Tone 

External Command to Sound Tones 
Defines 1 of 16 Tones 

Software , 

N/A 

Both 


1 

LED Control 

Controls LED Driver Circuit 

Software 

LED to Flash Upon 
Good Read 

Both 


Status Request ' 

1 

Gives Status of Decoder 

1C Configuration 

Software 

N/A 

Both 


Hard Reset 

Resets Decoder 1C to Hardv\/ire 
Configuration and Default Software 
Settings 

Software 

N/A 

Both 



Notes: 

1. Software commands are sent by means of escape sequence. 

2. Default settings are those settings which result when the relevant pins have been tied to +5V and no software commands have been 
sent to the decoder 1C. 

3. Some functions apply only when the decoder 1C is operating in the serial mode. Others apply in both the parallel and serial modes. 

4. In the parallel mode, the parity is always odd. 

5. In the parallel mode the terminator character is “CR” unless changed through software commands. 
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Recommended Operating Conditions 


Absolute Maximum Ratings 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Supply 

Voltage 

Vcc 

4.5 


5.5 

Ambient 

Temperature 

Ta 

0 


70 

Crystal 

Frequency 

XTAL 


12 



Parameter 

Symbol 

Min. 

Max. 

Units 

Notes 

Storage 

Temperature 

Ts 

-65 

+ 150 



Pin 

Voltage 

VlN 

-0.5 

+7.0 

V 

9 

Power 

Dissipation 

Pd 


2.0 

Watts 




7. Maximum power supply ripple of 100 mV peak-to-peak. 

8. 12 MHz crystal is recommended. 


9. Voltage on any pin with respect to ground. 


Block Diagrams 

SERIAL PINOUT 


TERMINATOR-j^j 

SUPRESSZEROSUPC-Ej 

reset! 

RxD( 
TxD[ 
WAIMD IN I 




2 

39 

3 

38 

4 

37 

5 

36 

6 

35 

7 

34 

8 

33 

9 

32 

10 

31 

11 

30 

12 

29 

13 

28 

14 

27 

15 

26 

16 

25 

17 

24 

18 

23 

19 

22 

20 

21 


ADDRESS 
36 13 and 
- DATA 

35 J 4 BUS TO 
34 ^5 ram CHIP 

33 □ 6 
32 □?_ 

31 D+BV 

30 □ale - TO RAM CHIP 
29 DNC 

28 □M0DE{GND) 

27 □ex 3 OF 9 CODE 
26 □ 3 OF 9 CHECKSUM 


PARALLEL PINOUT 


PARALLEL 3[ 
OUTPUT - 
PORT 4[ 


6C 7 

L7C 8 

RESETC 9 
NCC 10 

SUPRESS ZEROES UPC-EC 11 


"i ^ 


2 

39 

3 

38 

4 

37 

5 

36 

6 

35 

7 

34 

8 

33 

9 

32 

10 

31 

11 

30 

12 

29 

13 

28 

14 

27 

15 

26 

16 

25 

17 

24 

18 

23 

19 

22 

20 

21 


ADDRESS 
AND 
DATA 
r BUS TO 
RAM 
CHIP 


30 □ale - TO RAM CHIP 
29 □ NC 

28 □ MODE (+5 V) 

27 □ex 3 OF 9 CODE 
26 □a OF 9 CHECKSUM 
25 □ DATARDY 
24 □CMDRD 
23 □dATAWR 


DECODER 1C TO MEMORY 


NC — Pins should be left floating 


8185 MULTIPLEXED 
IK X 8 RAM 



DECODER 

1C 


IK X 8 RAM WITH 
ADDRESS LATCH CHIP 


ADDRESS CONTROL 


ADDRESS ADDRESS 

CONTROL 74LS373 CONTROL 
DATA DATA 


ADDRESS DATA 


Figure 3. 
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Parallel Mode Handshake Timing 

HOST COMMANDS RECEIVED BY DECODER 1C 



*tcR = Falling edge of COMMAND READY to falling edge 
of COMMAND READ. Max. - 22 fxs (MICRO SECONDS). 

tcs = Command setup to rising edge of COMMAND 
READY. Min. = 0 MS. 

*tcA = Rising edge of COMMAND READY to rising edge 
of COMMAND READ. Typical = 6 fxs. 

tcc = Rising edge of COMMAND READ to falling edge of 
COMMAND READY. Min. = 0 ms. 


*Note: These timing specifications given are based on the assump¬ 
tions that the wand is not active at the time. Since the wand input to 
the microprocessor is interrupt driven, the timing might be 
stretched if the wand is active during that time. All the timings 
assume the microprocessor runs at 12 MHz. 


DECODER IC DATA SENT TO HOST 


(INPUT FROM 
HOST) 


(DATA TO 
BUS) 


(OUTPUT TO 
HOST) 



*tDO = Falling edge of DATA READY to data output to 
bus. Max. = 140ms. 

This number reflects that there is no decoding in progress, 
no status, terminal ID, header or terminator change com¬ 
mand is being executed at the time. 

*tDF = Data output to bus to falling edge of DATA WRITE. 
Max. = 2 fjLS 


*tDW = Rising edge of DATA READY to rising edge of 
DATA WRITE. Max. = 5 ms. 

*tDH = Data hold after rising edge of DATA WRITE. 
Max. = 2 fis. 

tDD = Rising edge of DATA WRITE to falling edge of 
DATA READY. Min. = 0 MS. 
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DC Characteristics (Ta = o° c to 70° c, Vcc = 4.5V to 5.5V, vss = ov) 


Symbol 

Parameter 

Min. 

Max. 

Unit 

Test Conditions 

ViL 

Input Low Voltage 

-0.5 

0.8 

V 


ViH 

Input High Voltage (except Pins 9 and 18) 

2.0 

Vcc + 0.5 

V 


ViHI 

Input High Voltage (Pins 9 and 18) 

2.5 

Vcc + 0.5 

V 

Pin 19 to Vss 

VOL 

Output Low Voltage (Pins 1-8, 10-17, 21-28) 


0.45 

V 

lOL - 1.6 mA 

VOLI 

Output Low Voltage (Pins 30 and 32-39) 


0.45 

V 

lOL - 3.2 mA 

VOH 

Output High Voltage (Pins 1-8, 

10-17 and 21-28) 

2.4 


V 

lOH = “80 juA 

VOHI 

Output High Voltage (Pins 30 and 32-39) 

2.4 


V 

lOH “400 fxA 

IlL 

Input Low Current (Pins 1-8, 

10-17 and 21-28) 


-800 

mA 

ViN = 0.45V 

liL2 

Input Low Current (Pin 18) 


-2.5 

mA 

Pin 19 to Vss: ViN = 0.45V 

Ili 

Input Leakage Current (Pins 32-39) 


±10 

mA 

0.45 < ViN < Vcc 

IlHI 

Input High Current to Pin 9 for Reset 


500 

/iA 

ViN = Vcc-1.5 

Icc 

Power Supply Current 


175 

mA 

All Outputs Disconnected 


Handling Precautions 

The decoder 1C is extremely sensitive to electrostatic dis¬ 
charge (ESD). It is important that good anti-static procedures 
be observed when handling the 1C. It is recommended that 
the package not be opened except in a static free environment. 

wand Specifications 

General Information 

Hewlett-Packard’s Sapphire Tip Digital Bar Code Wands are 
hand-held scanners optimized to provide excellent reading of 
all common bar code formats. These wands contain an opti¬ 
cal sensor with a 700 nm visible red LED (HBCS-2200/-2300/ 
-4300) or an 820 nm infrared LED (HBCS-2400/-2500/-4500), a 
photo detector 1C, and precision aspheric optics. The internal 
conditioning circuitry converts the optical information into a 
logic level pulse width representation of the bars and spaces. 


The HBCS-2200/-2300/-4300 with their nominal 0.19 mm 
(0.0075 in.) spot size, are excellent choices for reading a gen¬ 
eral range of bar code. The HBCS-2400/-2500/-4500 wands 
have a nominal spot size of 0.13 mm (0.005 in.) and are ideal 
for reading very high density bar code. 

The HBCS-2XXX series of wands feature a durable, polycar¬ 
bonate case. They are the ideal choices for general purpose 
commercial and light industrial applications. The HBCS- 
4XXX series of wands feature a rugged metal case and are 
recommended for heavy industrial and LOGMARS applications. 

The standard wand configuration includes a strain-relieved 
coiled cord which has a comfortable extended length of 190 
cm (75 in.). Maximum length is 250 cm (100 in.). The standard 
connector on the HBCS-2XXX family of wands is a 5 pin, 240 
degree DIN connector. The connector on the HBCS-4XXX 
family is a metal, 5 pin, 240 degree DIN connector with a 
locking ring. Mating sockets for both connectors are listed 
under the Mechanical Considerations section. 


Recommended Operating Conditions 


Parameter 

Symbol 

Min. 

Max, 

Units 

Notes 

Nominal Narrow Element Width 
HBCS-2200/2300/4300 


0.19(0.0075) 


mm (in.) 


HBCS-2400/2500/4500 


0.13(0.005) 


mm (in.) 


Scan Velocity 

VSCAN 

7.6 (3) 

127 (50) 

cm/sec (in./sec) 


Contrast 

Rw-Rb 

45 


% 

10 

Supply Voltage 

Vs 

4.5 

5.5 

Volts 

11 

Temperature 

Ta 

-20 

±65 

°C 


Tilt Angle 

(See Figure 5) 

12 

Orientation 

(See Figure 6) 



Notes: 

10. Contrast is defined as Rw-Rb, where Rw is the reflectance of the white spaces and Rb is the reflectance of the black bars measured at 
the emitter wavelength (700 nm or 820 nm). Contrast is related to print contrast signal (PCS) by PCS = Rw-Rb/Rw or Rw-Rb = PCS*Rw). 

11. Power supply ripple and noise should be less than 100 mV peak to peak. 

12. Performance in sunlight will vary depending on shading at wand tip. 
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Absolute Maximum Ratings 


Parameter 

Symboi 

Min, 

Max. 

Units 

Notes 

Storage Temperature 

Ts 

-40 

+75 

°C 


Operating Temperature 

Ta 

-20 

+65 

°C 


Supply Voltage 

HBCS-2200/2300/4300 

Vs 

-0.5 

+6.00 

V 


H8CS-2400/2500/4500 

Vs 

-0.5 

+5.75 

V 


Output Transistor Power 

Pt 


200 

mW 


Output Collector Voltage 

Vo 

-0.5 1 

+20 

V 




0 10 20 30 40 50 


e - TILT ANGLE - DEGREES 


Mechanicai Considerations 

The wands include a standard 5 pin, 240° DIN connector. 
The detailed specifications and pin-outs are shown in Fig¬ 
ure 7. Mating connectors are available from RYE industries 
and SWITCHCRAFT in both 5 pin and 6 pin configurations. 
These connectors are listed below. 


Connector 

Configuration 

RYE MAB-5* 

5 Pin 

SWITCHCRAFT 61GA5F" 

5 Pin 

SWITCHCRAFT 61HA5F 

5 Pin 

RYE MAB-6* 

6 Pin 

SWITCHCRAFT 61HA6F 

6 Pin 


*Suitable for non-locking connector only. 


Figure 5. Wand Height vs. Tiit Angie 





NOTES; 

1. DIMENSIONS IN MILLIMETRES AND (INCHES). 


PIN WIRE COLOR 

1 RED 

2 WHITE 

3 BLACK 

4 N/A 

5 N/A 
CASE 


FUNCTION 

Vs SUPPLY VOLTAGE 

Vo OUTPUT 

GROUND 

N/C 

N/C 

SHIELD (MUST BE 
CONNECTED) 


Figure 6. Preferred Orientation 


Figure 7. Connector Specifications 
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Wand I/O Interfaces 


WAND 

CONNECTOR 




SHIELD 






IK 

- 1 


12 


WAND INPUT 


MINIMAL 



Note: 

The shield must be connected to ground for proper wand operation. 


Figure 8. Wand Interfaces 


Reader Selection Guide 

The following table will help in selecting the proper Com¬ 
ponent Bar Code Reader part number for a given appli¬ 
cation. To use the table, first determine the minimum size 
of the narrow elements In the bar codes to be read. Next, 


determine the type of environment in which the reader’s 
wand will be used. Finally, determine whether a switched 
wand is required for the application. 


Type of Bar Code 

Type of Environment 

Commercial or Light Industrial 

Heavy Industrial 

High, Medium or Low Resolution 
(7.5 mil or Larger) 

HBCR-1000 (Non-Switched) 
HBCR-1022 (Switched) 

HBCR-1043 (Non-Switched) 

Very High Resolution 
(Less than 7.5 mil) 

HBCR-1025 (Non-Switched) 
HBCR-1024 (Switched) 

HBCR-1045 (Non-Switched) 

Security (Black-on-Black) Bar Code 

HBCR-1025 (Non-Switched) 
HBCR-1024 (Switched) 

HBCR-1045 (Non-Switched) 

Colored (UPC/EAN/JAN) Bar Code 

HBCR-1000 (Non-Switched) 
HBCR-1022 (Switched) 

HBCR-1043 (Non-Switched) 


Maintenance Considerations 

There are no user serviceable parts inside the wands. The tip 
is designed to be easily replaceable, and if damaged should 
be replaced. The table below will help determine the correct 
replacement tip part number. Before attempting to replace 
the wand tip, be sure that the wand is disconnected from any 
power source. 


The wands or decoder 1C are also available as replacement 
parts. Should either become damaged, the correct replace¬ 
ment part numbers can be determined from the table 
below.These parts can be ordered from any Hewlett-Packard 
authorized distributor. 


O 


HBCS-2999 

Figure 9a. Sapphire Tip 



HBCS-4999 

Figure 9b. Sapphire Tip 


Reader 
Part No. 

Repla 

Wand 

cement Part Nl 
Wand Tip 

imbers 

Decoder 1C 

HBCR-1000 

HBCS-2300 

HBCS-2999 

HBCR-1900 

HBCR-1022 

HBCS-2200 

HBCS-2999 

HBCR-1900 

HBCR-1024 

HBCS-2400 

HBCS-2999 

HBCR-1900 

HBCR-1025 

HBCS-2500 

HBCS-2999 

HBCR-1900 

HBCR-1043f 

HBCS-4300 

HBCS-4999 

HBCR-1900 

HBCR-1045 

HBCS-4500 

HBCS-4999 

HBCR-1900 


©Hewlett-Packard Company 1984 
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HEWLETT 

PACKARD 


SAPPHIRE TIP 
DIGITAL BAR CODE 
WANDS 


HBCS-2200 

HBCS«2300 

HBCS-2400 

HBCS-2500 


Features 

• SCAN ANGLE 0 TO 45 DEGREES 

• OPERATING TEMPERATURE -20° C TO +65° C 

• AVAILABLE IN EITHER 0.19 mm (0.0075 IN.) OR 0.13 
0.13 mm (0.005 IN.) RESOLUTION 

• SEALED REPLACEABLE SAPPHIRE TIP 
Provides Protection from Contamination Due to Dirt 
and Debris 

• DIGITAL OUTPUT 

Open Collector Output Compatible with TTL 
and CMOS 

• DECODABILITY SPECIFIED FOR GUARANTEED 
PERFORMANCE 

• SINGLE 5 VOLT SUPPLY 

• PUSH-TO-READ SWITCH (HBCS-2200/2400) 
Minimizes Power Consumption in Battery Operated 
Systems 

• SOLID STATE RELIABILITY 

• POLYCARBONATE CASE 
Durable, yet Lightweight 

Description 

Hewlett-Packard’s Sapphire Tip Digital Bar Code Wands are 
hand-held scanners optimized to provide excellent reading of 
all common bar code formats. These wands contain an opti¬ 
cal sensor with a 700 nm visible red LED (HBCS-2200/2300) 
or an 820 nm infrared LED (HBCS-2400/2500); a photo 1C 
detector: and precision aspheric optics. The internal signal 
conditioning circuitry converts the optical information into a 
logic level pulse width representation of the bars and spaces. 


TECHNICAL DATA JANUARY 1986 



The HBCS-2200/2300 wands, with their nominal 0.19 mm 
spot size, are excellent choices for reading a general range of 
bar codes. The HBCS-2400/2500 wands have a nominal spot 
size of 0.13 mm and are ideal for reading very high density 
bar code. 

All of the wands feature an internal shield for maximizing 
immunity to electromagnetic interference (EMI), electrostatic 
discharge (ESD), and ground loops. The shield is also 
designed to eliminate noise from capacitively coupled inputs. 

The HBCS-2200 and HBCS-2400, with their push-to-read 
switch, are recommended for use in battery powered applica¬ 
tions requiring low power consumption. The HBCS-2300 and 
HBCS-2500 (without switch) are the usual choices for AC 
powered systems. 

The standard wand configuration includes a strain relieved 
coiled cord, which has a comfortable extended length of 190 
cm (75 in.). Maximum length is 250 cm (100 in.). The standard 
connector is a 5 pin, 240 degree DIN connector. 


Wand Dimensions 
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Applications 


The digital bar code wand is a highiy effective alternative to 
keyboard data entry. Bar code scanning is faster and more 
accurate than key entry and provides far greater throughput. 
In addition, bar code scanning typically has a higher first read 
rate and greater data accuracy than optical character recog¬ 
nition. When compared to magnetic stripe encoding, bar 
code offers significant advantages in flexibility of media, 
symbol placement and immunity to electromagnetic fields. 

Hewlett-Packard’s sapphire tip wands are designed for use in 
applications where dirt and debris are a common occurrence 


and could cause clogging in a conventional open-tip wand. In 
addition, the sapphire ball provides superior wear resis¬ 
tance and improves scanning ease. The rugged yet light¬ 
weight polycarbonate case makes these wands ideal for use 
in commercial or light industrial applications. 

Applications include remote data collection, work-in-process 
tracking, point-of-sale data entry, inventory control, library 
circulation control, medical records tracking, and repair/ 
service work. 


Recommended Operating conditions 


Parameter 

Symbol 

Min. 

Max. 

Units 

Notes 

Nominal Narrow Element Width 
HBCS-2200/2300 


0.19(0,0075) 


mm (in.) 


HBCS-2400/2500 


0.13(0.005) 


mm (in.) 


Scan Velocity 

VSCAN 

7.6 (3) 

127 (50) 

cm/sec (in/sec) 


Contrast 

Rw-Rb 

45 


% 

1 

Supply Voltage 

Vs 

4.5 

5.5 

Volts 

2 

Temperature 

Ta 

-20 

+65 

°C 


Tilt Angle 

(See Figure 8) 

3 

Orientation 

(See Figure 1) 



Notes: 

1. Contrast is defined as Rw-Rb, where Rw is the reflectance of the white spaces and Rb is the reflectance of the black bars, measured at the emitter 
wavelength (700 nm or 820 nm). Contrast is related to print contrast signal (PCS) by PCS = (Rw-Rb)/Rw or Rw-Rb = PCS*Rw. 

2. Power supply ripple and noise should be less than 100 mV peak to peak. 

3. Performance in sunlight will vary depending on shading at wand tip. 


Absolute Maximum Ratings 


Parameter 

Symbol 

Min. 

Max. 

Units 

Notes 

Storage Temperature 

Ts 

-40 

+75 

°C 


Operating Temperature 

Ta 

-20 

+65 

°c 


Supply Voltage 

HBCS-2200/2300 

Vs 

-0.5 

+6.00 

V 


HBCS-2400/2500 

Vs 

-0.5 

+5.75 

V ! 


Output Transistor Power 

Pt 


200 

mW 


Output Collector Voltage 

Vo 

-0.5 

+20 j 

V 
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Electrical Operation 


The HBCS-2XXX family of digital bar code wands consists 
of a precision optical sensor, an analog amplifier, a digitiz¬ 
ing circuit, and an output transistor. These elements provide 
a TTL compatible output from a single 4.5V to 5.5V power 
supply. The open collector transistor requires an external 
pull-up resistor for proper operation. 

A non-reflecting black bar results in a logic high (1) level 
output, while a reflecting white space will cause a logic low 
(0) level output. The initial or “wake-up” state will be Inde¬ 
terminate. However, after a short period (typically less than 
1 second), the wand will assume a logic low state if no bar 
code is scanned. This feature insures that the first bar will 
not be missed in a normal scan. 

The wands provide a case, cable, and connector shield 
which must be terminated to logic ground or, preferably, to 
both logic ground and earth ground. The shield is con¬ 
nected to the metal housing of the 5 pin DIN connector. 


Grounding the shield will provide a substantial improvement 
in EMI/ESD immunity in AC powered systems. However, it 
is essential that the shield be properly terminated even 
when EMI and ESD are not a concern, otherwise the shield 
will act as an antenna, injecting electrical noise into the 
wand circuitry. 

The HBCS-2200/2400 wands incorporate a push-to-read 
switch which is used to energize the LED emitter and elec¬ 
tronic circuitry. When the switch is initially depressed, 
contact bounce may cause a series of random pulses to 
appear at the output (Vo). This pulse train will typically settle 
to a final value within 5 ms. 

The recommended logic interface for the wands is shown in 
Figure 9. This interconnection provides the maximum ESD 
protection for both the wand and the user’s electronics. 


Electrical Characteristics 

(Vs = 4.5V to 5.5V, Ta = 25° C, Rl = 1KH to lOKH, unless otherwise noted) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Conditions 

Notes 

Supply Current 

Is 


42 

50 

mA 

V$ = 5.0V 

4 

High Level Output Current 

(oh 



400 

yuA 

VoH == 2.4V 


Low Level Output Voltage 

VoL 



0.4 

V 

lOL= 16 mA 


Output Rise Time 

tr 


3.4 

20 

}XS 

10%-90% 
Transition { 
Rl = 1K 


Output Fail Time 

tf 


1.2 

20 

flS 


Switch Bounce 

HBCS-2200/2400 

^sb 


0.5 

5.0 

i 

ms 


5 

Electrostatic Discharge Immunity j 

ESD 


25 


kV 


6 


Notes: 

4. Push-to-read switch (if applicable) is depressed. 

5. Switch bounce causes a series of sub-millisecond pulses to appear at the output (Vo). 

6. Shield must be properly terminated (see Figure 9). The human body is modeled by discharging a 300 pF capacitor through a 500 n 
resistor. No damage to the wand will occur at the specified discharge level. 


Block Diagram 


HBCS-2300/2500 
(without Switch) 


HBCS-2200/2400 
(with Switch) 



Vs (1) 


-Vo 12) 

-GNO (3) 

SHIELD (CASE) 


Vs (1) 


Vo (2) 
GND (3) 


SHIELD (CASE) 
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Scanning Performance 

(Vs = 5.0 V, Rl = 1.0 to 10 Kfl, Ta = 25° C, Scan Velocity = 50 cm/sec) 


Parameter 

Symbol 

HBCS- 

Typ. 

Max. 

Units 

Condition 

Fig. 

Note 

Decodability Index 

D1 

2200/2300 

9 

22 

% 

Tilt Angle 0° to 40° 
Preferred Orientation 
Standard Test Tag 

1,2,3 

4,7.9 

7,8 

2400/2500 

12 

22 

% 

Average Width Error 
(Narrow Bars) 

OSbn 

2200/2300 

0.005 

(0.0002) 


mm 

(in.) 

1,2,9 

7 

2400/2500 

0.024 

(0.0009) 


mm 

(in.) 

Average Width Error 
(Wide Bars) 

OSbvv 

2200/2300 

0.003 

(0.0001) 


mm 

(in.) 

2400/2500 

0.023 

(0.009) 


mm 

(in.) 

Average Width Error 
(Narrow Spaces) 

OSsn 

2200/2300 

-0.011 

(-0.0004) 


mm 

(in.) 

2400/2500 

-0.027 

(-0.0106) 


mm 

(in.) 

Average Width Error 
(Wide Spaces) 

OSsw 

2200/2300 

-0.002 

(-0.0001) 


mm 

(in.) 

2400/2500 

-0.026 

(-0.0010) 


mm 

(in.) ! 

Deviation from Average 
(Internal) 

de 

2200/2300 

0.018 

(0.0007) 

0.048 

(0.0019) 

mm 

(in.) 

1.2,5 

6,9 

7 

2400/2500 

0.019 

(0.0007) 

0.052 

(0.0020) 

mm 

(in.) 

Deviation from Average 
(First Bar) 

dbi 

2200/2300 

0.090 

(0.0035) 

0.152 

(0.0060) 

mm 

(in.) 

2400/2500 

0.060 

(0,0024) 

0.100 
(0.0039) : 

mm 

(in.) 


Notes: 

7. The test tag for the HBCS-2200/2300 Wands (Figure 2a) consists of black bars and white spaces with a narrow element width of 0.19 mm 
(0.0075 in.) and a wide element width of 0.42 mm (0.0165 in.). This equates to a wide-to-narrow ratio of 2.2:1. A margin, or white reflecting 
area, of at least 5 mm in width precedes the first bar. 

The test tag for the HBCS-2400/2500 wands (Figure 2b) consists of black bars with a narrow element width of 0.13 mm (0.005 in.) and 
wide element width of 0.43 mm (0.017 in.) giving a ratio of 3.4:1. The white spaces have a narrow element width of 0.28 mm (0.011 in.) and 
wide element width of 0.64 mm (0.025 in.) yielding a ratio of 2.3:1. Both tags are photographically reproduced on diffuse reflecting paper 
with a PCS greater than 90%. 

8. Decodability index Is a measure of the errors produced by the wand when scanning a standard test symbol at a constant velocity. It is 
expressed as a percentage of the narrow element width. 

For a more detailed discussion of the terms used here, see Hewlett-Packard Application Note 1013 “Elements of a Bar Code System” 
(publication number 5953-9387). 



Figure 1. Preferred Wand Orientation 
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Figure 2. Standard Test Tag Formats 
(Test Tags Enlarged to Show Detail) 
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Typical Performance Curves 

(Vs = 5 V, Rl = 1 Kn, Ta = 25°C, Tilt =15°, Vscan = 50 cm/sec unless otherwise specified) 



4 5 6 0 20 40 60 80 100 120 

Vs - SUPPLY VOLTAGE - VOLTS VscAN - SCAN VELOCITY - cm/sec 


Figure 3. Decodability Index VS. Supply Voltage. Figure 4. Decodability Index vs. Scan Velocity. 



Figure 5. Deviation from Average Width Error 
vs. Supply Voltage. 



Vscan - SCAN VELOCITY - cm/sec 


Figure 6. Deviation from Average Width Error 
vs. Scan Velocity. 



Ta - temperature-°c 


Figure 7. Decodability Index vs. Temperature. 


2.0 

(0.08) 


(O 
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o (0.06) 
z 

E 

E 

I 1.0 

^ (0.04) 
o 


Z 0.5 
< ( 0 . 02 ) 


0.0 

0 10 20 30 40 50 

0 - TILT ANGLE - DEGREES 


Figure 8. Wand Height vs. Tilt Angle. 



2-30 









selection Guide 



NOTES: 

IF IT IS NECESSARY TO READ BAR CODE PRINTED IN COLORS OTHER THAN BLACK AND WHITE IT IS RECOMMENDED THAT EITHER THE 
HBCS-2200 OR HBCS-2300 WANDS BE SELECTED. 

IF IT IS NECESSARY TO READ SECURITY "BLACK-ON-BLACK" BAR CODE (CARBON-BASED BLACK AND WHITE BAR CODE WITH A BLACK 
OVERLAY), IT IS RECOMMENDED THAT EITHER THE HBCS-2400 OR THE HBCS-2500 WANDS BE SELECTED. 



WAND ELECTROSTATIC DISCHARGE SYSTEM INTERFACE 

SUPPRESSION INTERFACE 


©TRANSZORB IS A REGISTERED TRADEMARK OF GENERAL 
SEMICONDUCTOR INDUSTRIES. TEMPE AZ. 

Figure 9. Recommended Logic interface (When earth ground is 
not avaiiabie, connect shieid to iogic ground, as shown by dotted 
line). 


Mechanical considerations 

The wands include a standard 5 pin, 240° DIN connector. 
The detailed specifications and pin-outs are shown in Figure 
10. Mating connectors are available from RYE Industries and 
SWITCHCRAFT in both 5 pin and 6 pin configurations. 
These connecors are listed below. 


Connector 

Configuration 

RYE MAB-5 

5 Pin 

SWITCHCRAFT 61GA5F 

5 Pin 

SWITCHCRAFT 61HA5F 

5 Pin 

RYE MAB-6 

6 Pin 

SWITCHCRAFT 61GA6F 

6 Pin 


Maintenance Considerations 



NOTES: 

1. DIMENSIONS IN MILLIMETRES AND (INCHES). 


PIN WIRE COLOR 

1 RED 

2 WHITE 

3 BLACK 

4 N/A 

5 N/A 
CASE 


FUNCTION 

Vs SUPPLY VOLTAGE 

Vo OUTPUT 

GROUND 

N/C 

N/C 

SHIELD (MUST BE 
CONNECTED) 


Figure 10. Connector Specifications. 


There are no user serviceable parts inside the wand. The tip 
is designed to be easily replaceable, and if damaged it should 
be replaced. Before unscrewing the tip, disconnect the wand 
from the system power source. The part number for the wand 
tip is HBCS-2999. The tip can be ordered from any Hewlett- 
Packard franchised distributor. 



Figure 11. Sapphire Tip. 

Optional Features 

For options such as special cords, connectors or labels, con¬ 
tact your nearest Hewlett-Packard sales office or franchised 
Hewlett-Packard distributor. 
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HEWLETT 

PACKARD 


INDUSTRIAL 
DIGITAL BAR CODE 
WANDS 


HBCS-4300 

HBCS-4500 


TECHNICAL DATA JANUARY 1986 


Features 


• SEALED METAL CASE FOR HEAVY INDUSTRIAL 
ENVIRONMENTS AND LOGMARS APPLICATIONS 

• SCAN ANGLE 0 TO 45 DEGREES 

• OPERATING TEMPERATURE -20° C TO +65° C 

• AVAILABLE IN EITHER 0.19 mm (0.0075 IN.) OR 
0.13 mm (0.005 IN.) RESOLUTION 

• SEALED REPLACEABLE SAPPHIRE TIP 
Provides Protection from Contamination Due to Dirt 
and Debris 

• DIGITAL OUTPUT 

Open Collector Output Compatible with TTL 
and CMOS 

• DECODABILITY SPECIFIED FOR GUARANTEED 
PERFORMANCE 

• SINGLE 5 VOLT SUPPLY 

• SOLID STATE RELIABILITY 

Description 

Hewiett-Packard’s Industriai Digitai Bar Code Wands are 
hand-heid scanners optimized to provide exceiient reading of 
aii common bar code formats. These wands contain an opti- 
cai sensor with a 700 nm visible red LED (HBCS-4300) or an 
820 nm infrared LED (HBCS-4500): a photodetector IC; and 



precision aspheric optics. The internal signal conditioning 
circuitry converts the optical information into a logic level 
pulse width representation of the bars and spaces. 

The HBCS-4300 wand, with its nominal 0.19 mm spot size, is 
an excellent choice for reading a general range of bar codes. 
The HBCS-4500 wand has a nominal spot size of 0.13 mm 
and is ideal for reading very high density bar code. 

Both wands feature an integral shield for maximizing immun¬ 
ity to electromagnetic interference (EMI), electrostatic dis¬ 
charge (ESD), and ground loops. The shield is also designed 
to eliminate noise from capacitively coupled inputs. 

The standard configuration includes a strain relieved coiled 
cord, which has a comfortable extended length of 190 cm (75 
in.) [maximum length is 250 cm (100 in.)J. The standard con¬ 
nector is a 5 pin, 240 degree, metal, locking DIN connector. 


Wand Dimensions 
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Applications 

The digital bar code wand is a highly effective alternative to 
keyboard data entry. Bar code scanning is faster and more 
accurate than key entry and provides far greater throughput. 
In addition, bar code scanning typically has a higher first 
read rate and greater data accuracy than optical character 
recognition. When compared to magnetic stripe encoding, 
bar code offers significant advantages in flexibility of media, 
symbol placement and immunity to electromagnetic fields. 


Hewlett-Packard’s industrial bar code wands are designed for 
use in applications which require the added ruggedness and 
durability that a metal wand can provide. In addition, the 
sapphire ball provides superior wear resistance and improves 
scanning ease. The rugged yet lightweight aluminum case 
makes these wands ideal for use in heavy industrial and 
LOGMARS applications such as: shop floor data collection, 
work-in process tracking, material tracking, and repair/ser¬ 
vice work. 



Recommended Operating Conditions 


Parameter 

Symbol 

Min. 

Max. 

Units 

Notes 

Nominal Narrow Element Width 

HBCS-4300 


0.19 (0.0075) 


mm (in.) 


HBCS-4500 


0.13 (0.005) 


mm (in.) 


Scan Velocity 

VSCAN 

7.6 (3) 

127 (50) 

cm/sec (in/sec) 


Contrast 

Rw-Rb 

45 


% 

1 

Supply Voltage 

Vs 

4.5 

5.5 

Volts 

2 

Temperature 

Ta 

-20 

+65 



Tilt Angle 

(See Figure 8) 

3 

Orientation 

(See Figure 1) 



Notes: 

1. Contrast is defined as Rw-Rb where Rw is the reflectance of the white spaces and Rb is the reflectance of the black bars, measured at the 
emitter wavelength (700 nm or 820 nm). Contrast is related to print contrast signal (PCS) by PCS = (Rw-Rb)/Rw or Rw-Rb = PCS*Rw. 

2. Power supply ripple and noise should be less than 100 mV peak to peak. 

3. Performance in direct sunlight will vary depending on shading at the wand tip. 


Absolute Maximum Ratings 


Parameter 

Symbol 

Min. 

Max. 

Units 

Notes 

Storage Temperature 

Ts 

-40 

+75 

^C 


Operating Temperature 

Ta 

-20 

+65 

°C 


Supply Voltage 

HBCS-4300 

Vs 

-0.5 

+6.00 

V 


HBCS-4500 

Vs 

-0.5 

+5.75 

V 


Output Transistor Power 

Pt 


200 

mW 


Output Collector Voltage 

Vo 

-0.5 

+20 1 

V 
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Electrical Operation 


The HBCS-4XXX family of digital bar code wands consists 
of a precision optical sensor, an analog amplifier, a digitiz¬ 
ing circuit, and an output transistor. These elements provide 
a TTL compatible output from a single 4.5V to 5.5V power 
supply. The open collector transistor requires a pull-up 
resistor for proper operation. 

A non-reflecting black bar results in a logic high (1) level 
output, while a reflecting white space will cause a logic low 
(0) level output. The initial or “wake-up” state will be inde¬ 
terminate. However, after a short period (typically less than 
1 second), the wand will assume a logic low state if no bar 
code is scanned. This feature insures that the first bar will 
not be missed in a normal scan. 


The wands provide a case, cable, and connector shield 
which must be terminated to logic ground or, preferably, to 
both logic ground and earth ground. The shield is con¬ 
nected to the metal housing of the 5 pin DIN connector. 

The shield must be properly terminated otherwise it will act 
as an antenna, injecting electrical noise into the wand cir¬ 
cuitry. Grounding the shield will also provide a substantial 
improvement in EMI/ESD immunity. 

The recommended logic interface for the wands is shown in 
Figure 9. This interconnection provides the maximum ESD 
protection for both the wand and the user’s electronics. 


Electrical Characteristics 

(Vs = 4.5V to 5.5V, Ta = 25° C, Rl = 1 Kfl to 10Kfl, unless otherwise noted) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Conditions 

Notes 

Supply Current 

Is 


42 

50 

mA 

Vs = 5.0V 


High Level Output Current 

lOH 



400 

mA 

VoH = 2.4V 


Low Level Output Voltage 

VOL 



0.4 

V 

lot = 16 mA 


Output Rise Time 

tr 


3.4 

20 

/iS 

10%-90% 
Transition 
Rl= IK 


Output Fall Time 

tf 


1.2 

20 

MS 


Electrostatic Discharge Immunity 

ESD 


25 


kV 


4 


Notes: 

4. Shield must be properly terminated (see Figure 3). The human body is modeled by discharging a 300 pF capacitor through a 500 n 
resistor. No damage to the wand will occur at the specified discharge level. 


Block Diagram 
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Scanning Performance 

(Vs = 5.0 V, Rl = 1.0 to 10 Kn, Ta = 25° C, Scan Velocity = 50 cm/sec). 


Parameter 

Symbol 

HBCS- 

Typ. 

Max. 

Units 

Condition 

Fig. 

Note 

Decodability Index 

Dl 

4300 

9 

22 

% 

Tilt Angle 0° to 40° 
Preferred Orientation 
Standard Test Tag 

1,2,3 

4,5,8 

5,6 

4500 

12 

22 

% 

Average Width Error 
(Narrow Bars) 

OSpn 

4500 

0.005 

(0.0002) 


mm 

(in.) 

1,2,3 

5 

4500 

0.024 

(0.0009) 


mm 

(in.) 

Average Width Error 
(Wide Bars) 

OSbvv 

4300 

0.003 

(0.0001) 


mm 

(in.) 

4500 

0.023 

(0.0009) 


mm 

(in.) 

Average Width Error 
(Narrow Spaces) 

OSsn 

4300 

-0.011 

(-0.0004) 


mm 

(in.) 

4500 

-0.027 

(-0.0106) 


mm 

(in.) 

Average Width Error 
(Wide Spaces) 

OSsw 

4300 

-0.002 

(-0.0001) 


mm 

(in.) 

4500 

-0.026 

(-0.0010) 


mm 

(in.) 

Deviation from Average i 
(Internal) 

c^e 

4300 

0.018 

(0.0007) 

0.048 

(0.0019) 

mm 

(in.) 

1,2,3 

6,7 

5 

4500 

0.019 

(0.0007) 

0.052 

(0.0020) 

mm 

(in.) 

Deviation from Average 
(First Bar) 

dbi 

4300 

0.090 

(0,0035) 

0.152 

(0.0060) 

mm 

(in.) 

4500 

0.060 

(0.0024) 

0.100 

(0.0039) 

mm 

(in.) 


Notes: 

5. The test tag for the HBCS-4300 Wands (Figure 2a) consists of black bars and white spaces with a narrow element width of 0.19 mm 
(0.0075 in.) and a wide element width of 0.42 mm (0.0165 in.). This equates to a wide-to-narrow ratio of 2.2:1. A margin, or white 
reflecting area, of at least 5 mm in width precedes the first bar. 

The test tag for the HBCS-4500 wands (Figure 2b) consists of black bars with a narrow element width of 0.13 mm (0.005 in.) and wide 
element width of 0.43 mm (0.017 in.) giving a ratio of 3.4:1. The white spaces have a narrow element width of 0.28 mm (0.011 in.) and wide 
element width of 0.64 mm (0.025 in.) yielding a ratio of 2.3:1. Both tags are photographically reproduced on diffuse reflecting paper with 
a PCS greater than 90%. 

6. Decodability index is a measure of the errors produced by the wand when scanning a standard test symbol at a constant velocity. It is 
expressed as a percentage of the narrow element width. 

For a more detailed discussion of the terms used here, see Hewlett-Packard Application Note 1013, ‘‘Elements of a Bar Code System” 
(publication number 5953-9387). 



Figure 1. Preferred Wand Orientation 
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Figure 2. Standard Test Tag Formats 
(Test Tags enlarged to show detail) 
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DEVIATIONS FROM AVG. WIDTH ERRORS - mm 


Typical Performance Curves 

(Vs = 5.0 V, Rl = 1.0 to 10 Kn, Ta = 25° C, Tilt = 15°C, Vscan == 50 cm/sec, unless otherwise specified). 



4 5 6 


Vs - SUPPLY VOLTAGE - VOLTS 

Figure 3. Decodability Index vs. Supply Voltage 



0 20 40 60 80 100 120 

Vscan - SCAN VELOCITY - cm/sec 

Figure 4. Decodability Index vs. Scan Velocity 



4 5 6 

Vs - SUPPLY VOLTAGE - VOLTS 


Figure 5. Deviation from Average Width Error 
vs. Supply Voltage 



Vscan - SCAN VELOCITY - cm/sec 


Figure 6. Deviation from Average Width Error 
vs. Scan Velocity 
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4500 
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4300 


— 
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-40 -20 0 20 40 60 80 

Ta-TEMPERATURE-°C 

Figure 7. Decor'ability Index vs. Temperature 



0 10 20 30 40 50 


e-TILT ANGLE-DEGREES 
Figure 8. Wand Height vs. Tilt Angle 


2-36 












Mechanical Considerations 



WAND ELECTROSTATIC DISCHARGE SYSTEM INTERFACE 

SUPPRESSION INTERFACE 


©TRANSZORB IS A REGISTERED TRADEMARK OF GENERAL 
SEMICONDUCTOR INDUSTRIES, TEMPE AZ. 

Figure 9. Recommended Logic Interface (When earth ground Is 
not available, connect shield to logic ground, as shown by dotted 
line). 



NOTES: 

1. DIMENSIONS IN MILLIMETRES AND (INCHES). 


PIN WIRE COLOR 

1 RED 

2 WHITE 

3 BLACK 

4 N/A 

5 N/A 
CASE 


FUNCTION 

Vs SUPPLY VOLTAGE 

Vo OUTPUT 

GROUND 

N/C 

N/C 

SHIELD (MUST BE 
CONNECTED) 


Figure 10. Connector Specifications. 


The wands include a standard 5 pin, 240°, metal, locking DIN 
connector. The detailed specifications and pin-outs are 
shown in Figure 10. Mating connectors are available from 
SWITCHCRAFT in both 5 pin and 6 pin configurations. 
These connectors are listed below. 


Connector 

Configuration 

SWITCHCRAFT 61HA5F 

5 Pin 

SWITCHCRAFT 13EL5F 

5 Pin 

SWITCHCRAFT 61HA6F 

6 Pin 


Maintenance Considerations 


There are no user serviceable parts inside the wand. The tip 
is designed to be easily replaceable, and if damaged it should 
be replaced. Before unscrewing the tip, disconnect the wand 
from the system power source. The part number for the wand 
tip is HBCS-4999. The tip can be ordered from any Hewlett- 
Packard authorized distributor. 



Figure 11. Sapphire Tip. 


optional Features 

For options such as special cords, connectors or labels, con¬ 
tact your nearest Hewlett-Packard sales office or authorized 
Hewlett-Packard distributor. 
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Features 


• 0.3 mm RESOLUTION 

Enhances the Readability of dot matrix printed 
bar codes 

• DIGITAL OUTPUT 

Open Collector Output Compatible 
with TTL and CMOS 

• PUSH-TO-READ SWITCH (HEDS-3000) 
Minimizes Power in Battery 
Operated Systems 

• SINGLE 5V SUPPLY OPERATION 

• ATTRACTIVE, HUMAN ENGINEERED CASE 

• DURABLE LOW FRICTION TIP 

• SOLID STATE RELIABILITY 
Uses LED and 1C Technology 

• SHIELDED CASE AND CABLE (HEDS-3050) 
Maximizes EMI/ESD Immunity in AC 
Powered Systems 


Description 



eiectromagnetic interference, electrostatic discharge, 
and ground loops in AC powered systems. Both wands 
feature a strain relieved 104 cm (41 in.) cord with a nine- 
pin subminiature D-style connector. 


The HEDS-3000 and HEDS-3050 Digital Bar Code Wands 
are hand held scanners designed to read all common bar 
code formats that have the narrowest bars printed with a 
nominal width of 0.3 mm (0.012 in.). The wands contain an 
optical sensor with a 700 nm visible light source, photo 1C 
detector, and precision aspheric optics. Internal signal 
conditioning circuitry converts the optical Information 
into a logic level pulse width representation of the bars 
and spaces. 

The HEDS-3000 comes equipped with a push-to-read 
switch which is used to activate the electronics in battery 
powered applications requiring lowest power consump¬ 
tion. The HEDS-3050 does not have a switch, and features 
internal metal shielding that maximizes immunity to 

Wand Dimensions 

HEDS-3000 

PUSH-TO-READ 23 (0,9)-i H-H—22 {0-9) 

SWITCH \ > I 


Applications 


The Digital Bar Code Wand Is an effective alternative to 
the keyboard when used to collect information in self- 
contained blocks. Bar code scanning is faster than key 
entry and also more accurate since most codes have 
check-sums built-in to prevent incorrect reads from being 
entered. 

Applications include remote data collection, ticket 
identification systems, security checkpoint verification, 
file folder tracking, inventory control, identifying assem¬ 
blies in service, repair, and manufacturing environments, 
and programming appliances, intelligent instruments and 
personal computers. 


HEDS-3050 




NOTES; 

1. Att DIMENSIONS IN MltUMETRES AND (INCHES) 
2- WElOHT; NET 46,59 (1.5oz.) SHIPPING 171® {5.Bo2-) 
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Electrical Operation 

The HEDS-3000 and HEDS-3050 consist of a precision 
optical sensor, an analog amplifier, a digitizing circuit, and 
an output transistor. These elements provide a TTL com¬ 
patible output from a single voltage supply range of 3.6V 
to 5.75V. A non-reflecting black bar results In a logic high 
(1) level, while a reflecting white space will cause a logic 
low (0) at the Vo connection (pin 2). The output of the 
wands is an open collector transistor. 

The HEDS-3050 provides a case and cable shield (pin 5) 
which must be connected to logic ground and preferably 
also to earth ground. This will provide a substantial 
improvement in EMI/ESD immunity for the wand in AC 
powered systems. 

The recommended logic Interface for the wands is shown 
in Figure 3. This interconnection provides maximum ESD 
protection for both the wand and the user’s electronics. 

The HEDS-3000 incorporates a push-to-read switch 
which is used to energize the 700nm LED emitter and 

Absolute Maximum Ratings 


electronic circuitry. When the switch is initially depressed, 
its contact bounce may cause a series of random pulses to 
appear at the output, Vo. This pulse train will typically 
settle to a final value within 0.5 ms. This initial pulse train is 
eliminated when a switchless HEDS-3050 is used. 


Recommended Operating 
Conditions 


Parameter 

Symbol 

M|n. 

Max. 

Units 

Bar Width 

spb 

0.3 


mm 

Scan Velocity 

Vscan 

Tie 

76 

cli/s 

Contrast 

PCS 

70 


% 

Supply Voltage 

Vs 

3.6 

5 75 

V 

Temperature 

Ta 

0 

55 

°C 

Orientation 

See Figure 1 | 


Parameter 

Symbol 

Min. 

Max. 

Storage Temperature 

Ts 

-20 

55 

Operating Temperature 

Ta 

0 

55 

Supply Voltage 

Vs 

-0.5 

6,0 

Output Transistor Power 

Pt 


200 

Output Collector Voltage 

Vo 


20 


Eiectrical Characteristics 


(Vs = 3.6V to 5.75V at Ta = 25°C, Rl = 2.2kn,unless otherwise noted) 

Typ. Max. Units _ Conditions _ Fig> Notes 

0.5 6 ms 3 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Conditions 

Switch Bounce (HEDS-3000) 

tsb 


0.5 

5 

ms 


High Level Output Current 

lOH 



400 

mA 

VoH 2.4V, Bar Condition (Black) 

Low Level Output Voltage 

VOL 



0.4 

V 

tOL - 16mA, Space Condition (White) 

Output Rise Time 

tr 


2 


JUS 

10%-90% Transition 

Output Fall Time 

tf 


100 


ns 

90%-10% T ransition 

Supply Current 

Is 


42 

50 

mA 

Vs = 5V, Bar Condition (Black) 


Block Diagram 


HED$-3000 
(WITH SWITCH) 


H£DS*3050 

(SHIELDED) 



Hamp>H digitizer 


— --GND (7) 

- SHIEtD{5) 
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GUARANTEED WIDTH ERROR PERFORMANCE 

(Vs = 5V, Ta = 0°C to 55° C, Rl = 2.2kn, unless otherwise noted) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Conditions 

Fig. 

Notes 





0.08 (3.2) 

0.13 (5.2) 

mm 

Ta=25°C 


1 

2,6 

5 

7,8 

Bar 

Width 

1st 

Abi 


0.10 (3.8) 

0.15 (5.7) 

(in,x10‘2^ 

Ta- 

O'- to 55° C 

Margin > 6mm 

Height = 0.25mm 

Tilt - 0° 

11 

9,10 

11 

Error 



-0.04 (-1.4) 

0.05 (1.8) 

0.10(3.9) 

mm 

Ta=25°C 

Vscan = 50 Cm/S 

1,2 

6,11 

6,7 

8.9 


Interior 

Ab 

-0.06 (-2.0) 

0,05 (2.0) 

0.11 (4.3) 

(In.xlO"^^ 

Ta- 

0° to 55° C 

Standard Test Tag 
Preferred Orientation 

b—s=0.3mm (0.012 in.) 


10,11 

Space 



0.04 (1.4) 

-0.05 (-1.8) 

-0.10 (-3.9) 

mm 

Ta=25°C 

2b-2s=0.6mm 
(0.024 in.) 

1,2 

6,11 

6.7 

8,10 

Width 

Error 

Interior 

As 

0.05 (2.0) 

-0.05 (-2.0) 

-0.11 (-4.3) 

(in.xlO'^^ 

Ta- 

0° to 55° C 



11 

Tag Scan Velocity 

Vscan 

7.6 


76 

cm/s 


9 

7 

Emitter Peak 

Wavelength 

X 


700 


nm 

Ta=25°C 





TYPICAL WIDTH ERROR PERFORMANCE (Vs = 5V, Ta = 25°C, Rl = 2.2kn,unless otherwise noted) 


Parameter 

Symbol 

Typical WE 

Tilt = 0° 

Height = 0.25mm 

Typical WE 

Tilt - 30° 

Height - 0.0mm 

Units 

Conditions 

Fig. 

Notes 


From 

Margin 

To 

1st 

Abi 

0.08 (3.2) 

0.11 (4.2) 

mm 

(in.x10-3) 


1,2 

5.7.8 


Is 

1b 

Abi-i 

0.03 (1.2) 

0.04 (1.6) 

mm 

(in.x10-=^) 


1,2 

6.7,8 

Width 

Error 

2s 

1b 

Ab2-1 

0.06 (2.5) 

0,07 (2.9) 

mm 

(in.xlO*^) 


1.2 

6,7,8 


Is 

2b 

Abi-2 

0.02 (0.9) 

0.02 (0,7) 

mm 

(in.x10-3) 

1b=1s-0.3mm 

2b=2s=0.6mm 

1.2 

6,7,8 


2s 

2b 

Ab2~-2 

0.05 (1.9) 

0,05 (2.1) 

mm 

(in.xlO'3) 

I Ta= 25°C 
; Vs=5V 

1,2 

6,7,8 


1b 

Is 

Asi~i 

-0.04 (-1.4) 

-0.04 (-1.4) 

mm 

(In.x10‘3) 

Vscan=50cm/s 

Preferred Orientation 
Standard Test Tag 

1,2 

6,7,8 

Space 

2b 

Is 

As 2-1 

-0.03 (-1.0) 

-0.03 (-1.1) 

mm 

(in.x10‘3) 


1,2 

6,7,8 

VVtUll 1 

Error 

1b 

2s 

As 1-2 

-0.07 (-2.7) 

-0.08 (-3.3) 

mm 

(m.x10-3^ 


1.2 

6,7.8 


2b 

2s 

As 2-2 

-0.06 (-2.4) 

-0.06 (-2.4) 

mm 

(in.x10'3) 


1,2 

6,7.8 


Notes: 

1. Storage Temperature is dictated by Wand case. 7. The standard test tag consists of black bars, white spaces (0.3 

2. Power supply ripple and noise should be less than 100 mV. mm, 0.012 in. min.) photographed on Kodagraph Transtar 

3. Switch bounce causes a series of sub-millisecond pulses to TC5® paper with a print contrast signal greater than 0.9. 

appear at the output, Vo. (HEDS-3000 only) 8. The print contrast signal (PCS) is defined as: PCS = (Rw - Rb) 

4. Push-to-Read switch is depressed, and the Wand is placed on /Rw, where Rw is the reflectance at 700 nm from the white 

a non-reflecting (black) surface. (HEDS-3000 only) spaces, and Rb is the reflectance at 700 nm for the bars. 

5. The margin refers to the reflecting (white) space that preceeds 9. 1.0 in. = 25.4 mm, 1 mm = 0.0394 in. 

the first bar of the bar code. 10. The Wand is in the preferred orientation when the surface of 

6. The interior bars and spaces are those which follow the first the label is parallel to the height dimension of the bar code, 

bar of bar code tag. 
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OPERATION CONSIDERATIONS 

The Wand resolution is specified in terms of a bar and 
space Width Error, WE. The width error is defined as the 
difference between the calculated bar (space) width, B, 
(S), and the optically measured bar (space) widths, b (s). 
When a constant scan velocity is used, the width error can 
be calculated from the following. 

B = tb * Vscan 
S = ts * Vscan 
Ab = B - b 
As = S - s 

Where 

Ab, As= bar, space Width Error (mm) 
b, s = optical bar, space width (mm) 

B, S = calculated bar, space width (mm) 

Vscan = scan velocity (mm/s) 
tb, ts = wand pulse width output(s) 

The magnitude of the width error is dependent upon the 
width of the bar (space) preceeding the space (bar) being 
measured. The Guaranteed Width Errors are specified as a 
maximum for the margin to first bar transition, as well as, 
maximums and minimums for the bar and space width 
errors resulting from transitions internal to the body of the 
bar code character. The Typical Width Error Performance 
specifies all possible transitions in a two level code (e.g. 2 
of 5). For example, the Ab 2 ^i Width Error specifies the 
width error of a single bar module (0.3 mm) when 
preceeded by a double space module (0.6 mm). 

The Bar Width Error Ab, typically has a positive polarity 
which causes the calculated bar, B, to appear wider than 
its printed counterpart. The typical negative polarity of the 
Space Width Error As, causes the measured spaces to 
appear narrower. The consistency of the polarity of the 
bar and space Width Errors suggest decoding schemes 
which average the measured bars and measured spaces 
within a character. These techniques will produce a higher 
percentage of good reads. 

The Wand will respond to a bar code with a nominal 
module width of 0.3 mm when it is scanned at tilt angles 
between 0° and 30°. The optimum performance will be 
obtained when the Wand is held in the preferred 




Figure 1. Preferred Wand Orientation. 


orientation (Figure 1), tilted at an angle of 10° to 20°, and 
the Wand tip is in contact with the tag. The Wand height, 
when held normal to the tag, is measured from the tip’s 
aperture, and when it is tilted it is measured from the tip’s 
surface closest to the tag. The Width Error is specified for 
the preferred orientation, and using a Standard Test Tag 
consisting of black bars and white spaces. Figure 2 
illustrates the random two level bar code tag. The 
Standard Test Tag is photographed on Kodagraph 
Transtar TC5® paper with a nominal module width of 
0.3 mm (0.012 in.) and a Print Contrast Signal (PCS) of 
greater than 90%. 


BARWIDTH 0.3 mm (0.012 in.) BLACK & WHITE 
Rwhite > 75%, PCS> 0.9 KODAGRAPH TRANSTAR TC5® PAPER 


Figure Standard Test Tag Format. 


©TRANSZORB IS A REGISTERED 
TRADEMARK OF GENERAL 



Figure 3a. Recommended Logic Interface for HbOS-3000 

©TRANSZORB IS A REGISTERED 
TRADEMARK OF GENERAL 



HEDS-3050 ELECTROSTATIC DISCHARGE 

SUPPRESSION INTERFACE SYSTEM INTERFACE 


Figure 3b. Recommended Logic Interface for HEDS-3050. 

(When earth ground is not available, connect shield 
to logic ground, as shown by dotted line) 
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Typical Performance Curves (Rl = 2.2kn) 



6 - TILT - DEGREES 

Figure 4. Width Error vs. Tilt (Preferred Orientation). 
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Figure 5. Width Error vis. Tilt (Any Orientation). 
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Figure 6. Width Error vs. Height (Preferred Orientation). Figure 7. Width Error vs. Height (Any Orientation). 




- SCAN VELOCITY - cm/s 


Figure 8. Width Error vs. Bar Width. 


Figure 9. Width Error vs. Scan Velocity. 












Ab, INTERNAL BAR WIDTH ERROR 




NOTES: 

1. ALL DIMENSIONS IN MILLIMETRES AND (INCHES). 


Figure 13. Connector Specifications. 


PREFERRED ORIENTATION 

HEIGHT = 0.25 mm TILT = 0°- 

STANDARD TAG (0.3 mm) | 

O-IO Vscan= 50 cm/s Vs = 5V - isT BAR ' 


I -0.05-As, INTERNAL SPACE WIDTH ERROR— 

UJ I I I I I I 

S_ I " I I " " I I I I I - 

PREFERRED ORIENTATION 

_0 10 -HEIGHT = 0.25 mm TILT = 0“- 

''scan = 50 cm/s 

-STANDARD TEST TAG (0.3 mm)- 

Ta = 25° 

-0.15--'---1-■-'-1-'-■-1-- 

3.5 4.0 4.5 5.0 5.5 6.0 

Vg - SUPPLY VOLTAGE - V 


Figure 10. Width Error vs. Supply Voltage. 

MECHANICAL CONSIDERATIONS 

The HEDS-3000/-3050 include a standard nine pin D-style 
connector with integral squeeze-to-release retention mech¬ 
anism. Two types of receptacles with the retention mech¬ 
anism are available from AMP Corp. (Printed circuit 
header: 745001-2 Panel mount: 745018, body; 66570-3, 
pins). Panel mount connectors that are compatible with 
the Wand connector, but do not include the retention 
mechanism, are the Molex A7224, and AMP 2074-56-2. 


MAINTENANCE CONSIDERATIONS 

While there are no user serviceable parts inside the Wand, 
the tip should be checked periodically for wear and dirt, or 
obstructions in the aperture. The tip aperture is designed 
to reject particles and dirt but a gradual degradation in 
performance will occur as the tip wears down, or becomes 
obstructed by foreign materials. 

Before unscrewing the tip, disconnect the Wand from the 
system power source. The aperture can be cleaned with a 
cotton swab or similar device and a liquid cleaner. 

The glass window on the sensor should be inspected and 
cleaned if dust, dirt, or fingerprints are visible. To clean the 
sensor window dampen a lint free cloth with a liquid 
cleaner, then clean the window with the cloth taking care 
not to disturb the orientation of the sensor. DO NOT 
SPRAY CLEANER DIRECTLY ON THE SENSOR OR 
WAND. 


Ab, INTERNAL BAR WIDTH ERROR 


As, INTERNAL SPACE WIDTH ERROR 


5“ 10° 15° 20° 25° 30° 35° 40° 45° 50° 55° 
Ta - TEMPERATURE - °C 


Figure 11. Width Error vs. Temperature. 


Figure 12. Wand Tip. 

After cleaning the tip aperture and sensor window, the tip 
should be gently and securely screwed back into the 
Wand assembly. The tip should be replaced if there are 
visible indications of wear such as a disfigured, or 
distorted aperture. The part number for the Wand tip is 
HEDS-3001. It can be ordered from any franchised Hewlett- 
Packard distributor. 

OPTIONAL FEATURES 

The wand may also be ordered with the following special 
features: 

• Special colors 

• Customer specified label 

• No label 

• Heavy duty retractable coiled cord 

• No connector 

• With/without switch button 

For more information, call your local Hewlett-Packard 
sales office or franchised distributor. 


Pin 

Wire 

Color 

HEOS-3000 

Function 

HEDS-3050 

Function 

1 

NC 

NC 

NC 

2 

White 

Vn Output 

Vq Output 

3 

NC 

NC 

NC 

4 

NC 

NC 

NC 

5 

— 

NC 

Shield 

6 

NC 

NC 

NC 

7 

Black 

Ground 

Ground 

8 

NC 

NC 

NC 

9 

Red 

Vg Supply Voltage 

Vg Supply Voltage 
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HEWLETT 

PACKARD 


HIGH-RESOLUTION 
DIGITAL BAR CODE 
WAND 


HEDS-3200 

HEDS-3201 

HEDS-3250 

HEDS-3251 


TECHNICAL DATA JANUARY 1986 


Features 

• 0.13 mm (0.005 in.) SPOT SIZE 
Enhances Readability of High-Resolution Bar 
Codes 

• DECODABILITY SPECIFIED FOR BAR CODES 
WITH 0.19 mm (0.0075 in.) NARROW BAR 
WIDTH 

• PUSH-TO-READ SWITCH (HEDS-3200/3201) 
Minimizes Power Consumption in Battery 
Operated Systems 

o SHIELDED CASE, CABLE, AND CONNECTOR 
(HEDS-3250/3251) 

Maximizes EMI/ESD Immunity in AC Powered 
Systems 

• DIGITAL OUTPUT 

Open Collector Output Compatible with TTL and 
CMOS 

• SINGLE 5V SUPPLY OPERATION 

• ATTRACTIVE, HUMAN ENGINEERED CASE 

• DURABLE, LOW FRICTION TIP 

• SOLID STATE RELIABILITY 
Uses LED and 1C Technology 


Description 



either a strain relieved 104 cm (41 in.) straight cord or a 
strain relieved coiled cord. The coiled cord has a maxi¬ 
mum extended length of 250 cm. (100 in.) and a 
comfortably extended length of 190 cm. (75 in.). The 
standard connector for all models is a 5 pin, 240 degree 
DIN connector. 


Applications 


Hewlett-Packard’s High-Resolution Digital Bar Code Wands 
are hand-held scanners optimized to read all common bar 
code formats that have the narrowest bars (spaces) printed 
with a nominal width of 0.19 mm (0.0075 in.). The wands 
contain an optical sensor with an 820 nm infrared LED, 
photo 1C detector, and precision aspheric optics. Internal 
signal conditioning circuitry converts the optical informa¬ 
tion into a logic level pulse width representation of the 
bars and spaces. The output signal is specified to be 
decodable when scanning a 2-level bar code which has a 
narrow bar (space) width of 0.19 mm (0.0075 In.) and a 
minimum wide bar (space) to narrow bar (space) ratio of 
2.2:1. The 3 of 9 Alphanumeric Code is an example of 
such a bar code. 

The HEDS-3200/01, with a push-to-read switch, are 
recommended for use in battery powered applications 
requiring low power consumption. The HEDS-3250/51 fea¬ 
ture an internal shield which maximizes immunity to 
electromagnetic interference (EMI), electrostatic discharge 
(ESD), and ground loops. These wands are recommended 
for use in AC powered systems. 

Both standard wand configurations are available with 


The High-Resolution Digital Bar Code Wand is an effective 
alternative to the keyboard when used to collect informa¬ 
tion in compact, self-contained blocks. Bar code scanning 
is faster than key entry and is also more accurate since 
most codes have built-in checksums which prevent incor¬ 
rect data from being entered. 

High-resolution bar codes are typically used in applica¬ 
tions where the number of characters to be represented 
and the physical space available together require a bar 
code symbol with high information density. The primary 
code characteristics which influence information density 
are the code structure and the narrow bar (space) width. 
Once the bar code type has been selected, a high-resolu¬ 
tion symbol is used to achieve the highest information 
density for that code structure. 

Applications for high-resolution bar codes include: 
material handling and inventory control; remote data col¬ 
lection; item identification for assemblies in service, repair, 
manufacturing, or testing; ticket identification; security 
checkpoint verification; file folder tracking; book, maga¬ 
zine, or general publication distribution; fixed asset 
accounting; and the programming of microprocessor- 
based systems such as consumer products (appliances, 
video recorders, games, etc.), intelligent instrumentation 
and control equipment, personal computers, and cal¬ 
culators. 
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Selection Guide 


Pari Number 

Caae Configuration 

Coffl Configuration 

Nile 

H|lS-3i|0 

Switched 

Straight 

1 

HtpS-3|01 

Switched 

Coiled 

2 

h|DS-3||P 

Shielded, Non-Swltched 

siBik 

1 1ll 


Shielded, Non-Switched 

isilliilill Coiled 

lllill jf 


NOTES: 

1. Straight Cord Dimensions are 41 in. wand-to-connector. 

2. Coiled Cord Dimensions are 29 in. wand-to-coil, 8 in. coil (collapsed), 10 in. coil-to-connector. 


Absolute Maximum Ratings 


Parameter 

Symbol 

Min. 

Max. 


(Notes * 

Storage Temperature 

Ts 

-20 

^ 55 


3 

Operating Temperature 

Ta 

-20 

55 

ii 


Supply Voltage 

Vs 

-0^6 

6.0 

V 


Out|ut Transistor Power 

Pt 


200 

mW 


Output Collector Voltage 

Vo 


20 

V 



NOTE: 

3. Maximum Storage Temperature is dictated by the wand case. 


Recommended Operating Conditions 


Parameter 

Symbol 

Min. 

Max. 

Units 

Notes 

Bar/Space Width 

b, s 

0.150 (0.006) 


mm (in.) 


Scan Velocity 

VSCAN 

5 

100 

cm/sec 


Contrast 

Rw-Rb 

65 


% 

4 

Temperature 

Ta 

-20 

55 



Relative Humidity 

RH 


95 

% 

5 

Ambient light 

Ev 


2000 

lux 

6 

Supply Voltage 

Vs 

4.5 

5.5 

V 

7 

Tilt Angle 

e 

0 

30 

degrees 


Height 

See Figure 7 


Orientation 

See Figure 1 

8 


NOTES: 

4. Contrast is defined as Rw-Rb where Rw is the reflectance at 820 nm from the white spaces and Rb is the reflectance at 820 nm from the 
black bars. Contrast is directly related to Print Contrast Signal (PCS = (Rw-Rb /Rw) as it is equivalent to RwxPCS. 

5. Non-Condensing. 

6. Ambient Light sources can be diffuse tungsten, fluorescent, sunlight, or a combination thereof. Performance in ambient light levels 
above 2000 lux will vary depending on the light source and shading at the wand tip. 

7. Power Supply ripple and noise should be less than 100 mV. 

8. The wand is in the preferred orientation when the surface of the wand label is parallel to the bars and spaces in the bar code symbol' 
as shown in Figure 1. 










Electrical Operation 

The High-Resoiution Digitai Bar Code Wands consist of a 
precision optical sensor, an analog amplifier, a digitizing 
circuit, and an output transistor. These elements provide a 
TTL compatible output from a single 4.5V to 5.5V power 
supply. The open collector transistor used at the output 
requires an external pull-up resistor for proper operation. 

A non-reflecting black bar results in a logic high (1) level 
while a reflecting white space will cause a logic low (0) 
level. The Initial or “wake-up” state will always be the cor¬ 
rect (logic low) state when the wand is placed 
on reflecting white surface. The initial state is indetermi¬ 
nate If the wand is placed on a black surface or is pointed 
into free space. 

The HEDS-3250/51 provide a case, cable, and connector 
shield which must be terminated to logic ground or, prefer¬ 
ably, to both logic ground and earth ground. This will 


provide a substantial improvement in EMI/ESD immunity in 
AC powered systems. It is recommended that the shield be 
properly terminated even when EMI and ESD are not of 
concern because the shield will otherwise act as an 
antenna, injecting electrical noise into the wand circuitry. 

The HEDS-3200/01 incorporate a push-to-read switch 
which is used to energize the LED emitter and electronic 
circuitry. When the switch is initially depressed, contact 
bounce may cause a series of random pulses to appear at 
the output Vo. This pulse train will typically settle to a final 
value within 5 ms. The final value will be the initial or 
"wake-up” state. 

The recommended logic interface for the wands is shown 
In Figure 3. This interconnection provides maximum ESD 
protection for both the wand and the user’s electronics. 


Electrical Characteristics 


(Vs = 4.5V to 5.5V, Ta = 25°C, Rl = 1.0-10 kH, unless otherwise noted) 

Mill, Typ. Max. Units Conditions Fig. Notes 

~ 0.5 .6.ms ^ .9 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Conditions 

Switch Bounce 
IHEDS-320D/3201) 

t$b 


0.5 

5 

ms 


High Level Output 

Current 

iOH 



400 

aA 

VoH ^ 2.4V 

Bar condition 
(Black) 

Low Level Output 

Voltage 

VOL 



0.4 

V 

lot = 16 mA 
Space Condition 
(White) 

Output Rise Time 

tr 


2 


MS 

10%-90% 

Transition 

‘BC-LOkn 

Output Fall Time 

tf 


100 


ns 

90%-l0% 

Transition 

Supply Current 

h 


35 

50 

mA 

Vs = 5V, 

Bar Condition 
(Black) 


NOTES: 

9. Switch bounce causes a series of sub-millisecond pulses to appear at the output, Vo (HEDS-3200/3201 only). 
10. Push-to-Read switch is depressed (if applicable) and the wand is scanning on a non-reflecting (black) surface. 


Block Diagram 


HEDS-S200/3201 
(with switch) 



(shielded) 
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Scanning Performance (Vs = 5V, Rl = 1.0-10 ka Ta = 25°C, VscAN = 50 cm/sec) 


Parameter 

Symbol 

Mill 

Typ. 

Max. 

Units 

Condilions 

Fig. 

Notes 







Tilt ^ 0 to 30° 

1.2 

11.13 

Decodabllity Index 

Dl 


14 

22 

% 


4.5 

14 







Preferred 

6.7 








Orientation 

8 


Average Width Error 

OSbn 


ao3o 


mm 

Standard Test 

1.2 


(Narrbw Bars) 



(0 0012) 


(in.) 

Tag 

9 


Average Width Error 

OSbw 


0.021 


mm 




(Wide Bars) 



(qMoq) 


(in.) 




Average Width Error 

OSsn 


-0.015 


mm 




(Narrow Spaces) 



(-0.0006) 


(Tn,) 




Average Width Error 

OSsw 


-0.0^ 


mm 




(Wide Spaces) 



(-0.0017) 


(in.) 




Deviation from Average 

de 


0.023 

0.038 

mm 


1.2 

15 

(Internal Elements) 



(0.0009) 

(0.0015) 

(in.) 


4.5 









6.7 

8 


Deviation from Average 

dbi 


0.054 

0.110 

mm 




(First Bar) 




{0.00|3) 

(In.) 





NOTES: 

11. The standard test tag is designed to include all possible combinations of wide or narrow bars and spaces. The tag, shown in Figure 2, 
consists of black bars and white spaces with a narrow element width of 0.19 mm (0.0075 in.) and a wide element width of 0.42 mm 
(0.0165 in.). This equates to a wide-to-narrow ratio of 2.2:1. A margin, or white reflecting area, of at least 5 mm in width precedes the 
first bar. The test tag is photographically reproduced on KODAGRAPH TRANSTAR TC5® paper with Rw = 0.9 and PCS greater than 
0.9, yielding a contrast greater than 0.81. 

12. The difference between the calculated bar (space) width derived from the digital output and the optically measured bar (space) width 
defines width error (WE). The Average Width Error for the narrow or wide bars (spaces) specifies the systematic error in the output 
signal. This systematic error is largely due to paper bleed and is thus very dependent on the symbol media. 

13 01 _ de+_AOSM X 100 , expressed as a percentage of the module width, “de” is the deviation from the average width error for the internal 

bars (spaces), "AOS" is the difference in average width error between the wide and narrow bars (spaces), and “m" is the optically 
measured narrow bar (space) or “module" width. TheTirst bar is not included due to its unique characteristics. 

14. Dl is calculated independently for bars and spaces and the worst-case, largest Dl is used. This results in a Dl specification which 
applies only to the bars since the Dl for the bars is characteristically larger than the Dl for the spaces. 

15. Deviation from the Average Width Error (de, dbi) specifies the random errors in the output signal which are largely due to digitizing 
noise. The first bar, which generally appears larger than the interior bars, has a deviation significantly larger than the deviation for the 
interior bars (spaces). 



Figure 1. Preferred Wand Orientation Figure 2. Standard Test Tag Format 
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TRANSZORB IS A REGISTERED 
TRADEMARK OF GENERAL 
SEMICONDUCTOR INDUSTRIES. 



L-1 — ^ 

HEDS-3200/01 ELECTROSTATIC DISCHARGE ^ 

SUPPRESSION INTERFACE SYSTEM INTERFACE 


Figure 3a. Recommended Logic interface for HEDS-3200/01 


TRANSZORB IS A REGISTERED 
TRADEMARK OF GENERAL 
SEMICONDUCTOR INDUSTRIES. 



SUPPRESSION INTERFACE SYSTEM INTERFACE 


Figure 3b. Recommended Logic interface for HEDS-3250/51. 

(When earth ground is not available, connect shield 
to logic ground, as shown by dotted line) 


Typical Performance Curves 

(Vs = 5V, Rl = 1.0 kn, Ta = 25°C, Tilt = 15°, unless otherwise specified) 



Figure 4. Decodability Index and Deviation from Average 
Width Error vs. Temperature 






^ _ 



'—' 







^ —. 






-.J 



d 

ie 

— ! 











0.060 0 


4.0 4.5 5.0 5.5 

Vs - SUPPLY VOLTAGE - VOLTS 


Figure 5. Decodability Index and Deviation from Average 
Width Error vs. Supply Voltage 


E 

E 




Figure 6. Decodability Index and Deviation from Average Figure 7. Wand Height vs. Tilt Angle Operating Region 

Width Error vs. Tilt Angle 
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E 

E 



Figure 8. Decodability Index and Deviation from Average 
Width Error vs. Scan Veiocity 

Operation Considerations 

The HEDS-32XX series of wands provide TTL compatibie 
pulse widths whose widths are determined by the printed 
bar (space) width and the scan velocity (Vscan). When 
scanning a black and white printed bar code, the wand will 
output a logic high (1) for a non-reflecting black bar and a 
logic low (0) for a reflecting white space. 

The serial time data from the wand represents the bar 
code symbol’s binary data in a width modulated format. 
When scanning a 3 of 9 Code symbol at a constant veloc¬ 
ity, for example, the longer (wide) time intervals encode 
binary ones (1) and the shorter (narrow) time intervals 
encode binary zeros (0). The wide (1) and narrow (0) time 
intervals may represent either bars or spaces. 

The wand’s serial data is supplied to a decoder which 
translates the time width data .into binary character bit 
images. The decoding algorithm sets a decision threshold 
which is compared to the pulse width data supplied by the 
wand. Those time intervals which are larger than the thres¬ 
hold are decoded as ones (1), and those smaller as logic 
zeros (0). The accuracy of this decision is dependent upon 
the ability of the algorithm to compensate for systematic 
and random errors introduced by the wand and the 
printer. 

Printers and wands can be characterized as having both 
Offset (systematic) and Noise (random) errors. The printer 
Offset (OSp) results from ink bleeding or ink shrinkage. 
Ink bleeding causes the bars to be printed wider and the 
spaces narrower. Conversely, ink shrinkage causes bars to 
be narrower and spaces wider. The random component 
for the printer is the variation of the printed bar (space) 
widths centered around the Offset (OSp). 

For the wands. Offset (OSw) causes bars to be wider and 
spaces narrower than they are actually printed. The ran¬ 
dom component (dm) for the wand is the variation of the 
width error centered around the Vi/and Offset (OSw). 

An algorithm that creates a separate decision threshold 
(T) for bars and spaces compensates for the offset errors 
of both the printer and the wand. When this is done, the 
dominant errors become the random components of the 
printer and the wand. The optimal algorithm to calculate a 
decision threshold (T) selects the time mid-point between 



0 - TILT ANGLE - DEGREES 


Figure 9. Average Width Errors vs. Tilt Angle 


the time intervals for the wide and narrow bars, or spaces, 
within a single character. This threshold, in the worst case, 
can be expressed by: 

j _ N(min) + W(min) ^ 

2 

where 

T = decision threshold 
N(min) = minimum narrow width 
W(min) = minimum wide width 

When evaluating a population of bars and spaces, the 
threshold (T) should always be greater than the widest 
narrow bar (space) and smaller than the narrowest wide 
bar (space). The condition shown below describes the 
worst-case condition: 

, N(min) + W(min) 

N(max) < —^- - 

Each of these three components — N(max), N(min), and 
W(min) — can be represented as a nominal element width 
plus offset and random components. 

When the offset and random errors are combined to 
represent the narrowest narrow, and the narrowest wide 
bar (space), they can be inserted into the previous equa¬ 
tions. With a little algebraic manipulation, the equation can 
be segmented to describe a decodability limit (DL) for the 
bar code as it compares to a decodability index of the 
printer (Dip) and the wand (Dlw). This analysis leads to the 
two error sensitivity equations shown below: 

Bar Error Sensitivity 

Decodability Limit (DLp) > Printer (DIbp) + Wand (Dlpw) 

(WB:NB — 1) ^ (OSbpN — OSbpW) + (36bpN + ^bpW) 

4 4m 

^ (OSbwN — OSbwW) + 4debw 
4m 
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Space Error Sensitivity 

Decodability Limit (DLs) > Printer (DUp) + Wand (DIsw) 

(WSiNS — 1) (OSspN — OSspW) + (36spN + 6spW) 

4 4m 

^ (OSswN — OSswN) + 4desw 
4m 

The first term of the equation estimates the offset and ran¬ 
dom errors of the printer (Dip) while the second term 
describes the offset and random errors of the wand (Dlw). 
The random errors of the wand (debw, desw) are the com¬ 
bination of the wide (5ww) and narrow (6wN) random 
components. The individual random components are 
summed because, in the case of the wand, they are 
approximately equal. 

These two equations allow a system designer to predict, 
given the wide to narrow ratio (W:N), module width (m), 
and errors (OS, 5), whether the decoder will correctly re¬ 
cognize the narrow time interval as a narrow bar (space) 
and the wide time interval as a wide bar (space). The (W:N 
— 1 )/4 factor in the equation is defined as the decodability 
limit (DL) of the symbology. To ensure decodability, this 
number should be greater than the sum of the errors 
introduced by the printer and wand. The wand may, how¬ 
ever, render a decodable signal even if the combination of 
printer and wand errors exceed the decodability limit (DL). 
This results from the introduction of other random varia¬ 
bles such as the operator scan velocity, acceleration and 
deceleration profiles, and the sampling times of the de¬ 
coder time interval counter. These factors can bias the 
printer and wand errors, thus permitting the decoder to 
make the correct decision. 

When using the prescribed decoding algorithm and the 
concept of decodability presented above, the system 
designer should independently evaluate the decodability 
of the bars and the spaces. The decodability index for the 
wand (Dlw) is typically larger for bars than for spaces 
while the decodability index for the printer is typically 
larger for the spaces. If an algorithm which does not 
separate bars and spaces is used, the designer must eval¬ 
uate the offset differences between the bars and spaces in 
addition to the analysis presented above. This introduces 
another variable Into the system as the wand offset is 
dependent on the characteristics of the paper media. 

The best first read rate can be achieved when good quality 
printed bar code symbols are used. Good quality high- 
resolution bar codes can be pre-printed or printed 
on-demand with “drummer” label printers using OCR rib¬ 
bons and good quality label stock. Bar code symbols 
which are printed on very translucent media, as are some 
photolithographic symbols, can cause the wand offset to 
be excessive due to paper bleed. This will degrade system 
performance, particularly for algorithms which compare 
bars and spaces. 

The high resolution wand is not recommended for use 
with bar codes printed on dot matrix printers because of 
the print flaws (spots and voids) which are characteristic 
of this printing process. These flaws may be large enough 
to be recognized as bars (spaces) by a high resolution 
wand, leading to a mis-read. 


Table 1. Definition of Terms 


Bars 

Spaces 

Definition 

DLb 

DLs 

decodability limit 

Dlbp 

Disp 

printer decodability index 

DIbw 

DIsw 

wand decodability index 

WB:NB 

W$:N$ 

wide to narrow ratio 

OSbpN 

OSspN 

printer offset, narrow element 

OSbpW 

OSspW 

printer offset, wide element 

OSbwN 

OSswN 

wand offset, narrow element 

OSbwW 

OSswW 

wand offset, wide element 

6bpN 

^spN 

printer random error, narrow element 

6bpW 

^spW 

printer random error, wide element 

debw 

desw 

wand random error 

m 

m 

module width {narrow element width) 


Mechanical considerations 

The HEDS-32XX wands include a standard 5 pin, 240 
degree DIN connector. The detailed specifications and 
pin-outs are shown in Figure 10. Mating connectors are 
available from RYE Industries and Switch Craft in both 5 
pin and 6 pin configurations. These connectors are listed 
below: 



NOTES: 

1. DIMENSIONS IN MILLIMETRES AND (INCHES). 

PIN WIRE COLOR HEDS-3200/01 HEDS-3250/51 

1 RED Vs SUPPLY VOLTAGE Vs SUPPLY VOLTAGE 

2 WHITE Vo OUTPUT Vq OUTPUT 

3 BLACK GROUND GROUND 

4 N/A N/C N/C 

5 N/A N/C N/C 

CASE - N/C SHIELD 


Figure 10. Connector Specifications 




Maintenance Considerations 

Whiie there are no user serviceabie parts inside the Wand, 
the tip should be checked periodically for wear and dirt, or 
obstructions in the aperture. The tip aperture is designed 
to reject particles and dirt but a gradual degradation in 
performance will occur as the tip wears down, or becomes 
obstructed by foreign materials. 

Before unscrewing the tip, disconnect the Wand from the 
system power source. The aperture can be cleaned with a 
cotton swab or similar device and a liquid cleaner. 

The glass window on the sensor should be inspected and 
cleaned if dust, dirt, or fingerprints are visible. To clean the 
sensor window dampen a lint free cloth with a liquid 
cleaner, then clean the window with the cloth taking care 
not to disturb the orientation of the sensor. DO NOT 
SPRAY CLEANER DIRECTLY ON THE SENSOR OR 
WAND. 

After cleaning the tip aperture and sensor window, the tip 
should be gently and securely screwed back into the 
Wand assembly. The tip should be replaced if there are 
visible indications of wear such as a disfigured, or dis¬ 
torted aperture. The part number for the Wand tip is 
HEDS-3001. It can be ordered from any franchised 
Hewlett-Packard distributor. 


Wand Dimensions 


HEDS-3200/01 





260 {10} .. 200 {8} 


Figure 11. Wand Tip 


Optional Features 


The wand may also be ordered with the following special 
features: 

• Special colors 

• Customer specified label 

• No label 

• Special Retractable Coiled Cords 

• 9 Pin subminiature D-style plastic connector (same as 
HEDS-3000/3050) 

• No connector (stripped and tinned leads) 

For more information, call your local Hewlett-Packard 
sales office or franchised distributor. 


HEDS*3250/51 




NOTES: 

1. ALL DIMENSIONS IN MILLIMETRES AND (INCHES}. 
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HEWLETT 

PACKARD 


HIGH RESOLUTION 


OPTICAL REFLECTIVE 

HBCS-1100 

SENSOR 



TECHNICAL DATA JANUARY 1986 


Features 

• FOCUSED EMITTER AND DETECTOR 
IN A SINGLE PACKAGE 

• HIGH RESOLUTION - .190mm SPOT SIZE 

• 700nm VISIBLE EMITTER 

• LENS FILTERED TO REJECT AMBIENT LIGHT 

• TO-5 MINIATURE SEALED PACKAGE 

• PHOTODIODE AND TRANSISTOR OUTPUT 

• SOLID STATE RELIABILITY 


Description 


The HBCS-1100 is a fully integrated module designed for 
optical reflective sensing. The module contains a .178mm 
(.007 in.) diameter 700nm visible LED emitter and a 
matched I.C. photodetector. A bifurcated aspheric lens is 
used to image the active areas of the emitter and the 
detector to a single spot 4.27mm (0.168 in.) in front of the 
package. The reflected signal can be sensed directly from 
the photodiode or through an internal transistor that can 
be configured as a high gain amplifier. 


Applications 


Applications include pattern recognition and verification, 
object sizing, optical limit switching, tachometry, textile 
thread counting and defect detection, dimensional 
monitoring, line locating, mark, and bar code scanning, 
and paper edge detection. 







Mechanical considerations 

The HBCS-1100 is packaged in a high profile 8 pin TO-5 
metal can with a glass window. The emitter and 
photodetector chips are mounted on the header at the 
base of the package. Positioned above these active 
elements is a bifurcated aspheric acrylic lens that focuses 
them to the same point. 

The sensor can be rigidly secured by commercially 
available two piece TO-5 style heat sinks, such as 
Thermalloy 2205, or Aavid Engineering 3215. These 
fixtures provide a stable reference platform and their 
tapped mounting holes allow for ease of affixing this 
assembly to the circuit board. 


Package Dimensions 


MAXIMUM SIGNAL POINT 



REFERENCE PLANE 


4.27 * 0.25 

(0,168) i (0,010) 


9,40 (0.370) 
8.51 ( 0 : 335 ) 

0.86 (0,034) 

0.73 (oj^n 

1.14 (0.045) * , I 
0.73 (0.029) 

5.08 

( 0 , 200 ) 



12.0 

(0.473) n 8.33 (0,328) 
7 . 79 ( 5357 ) 


15.24 (0.600) 
12.70 (0.500) 


11.50 (0.453) 
n.22 (0.442) 


NOTES: 

1. ALL DIMENSIONS (N MILLIMETERS AND (INCHES). 

2. ALL UNTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY. 

3. THE REFERENCE PLANE IS THE TOP SURFACE OF THE PACKAGE. 

4. NICKEL CAN AND GOLD PLATED LEADS. 

5. S.P. SEATING PLANE. 

6. THE LEAD DIAMETER IS 0.45nim (O.OISin.) TYP. 
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Electrical operation 

The detector section of the sensor can be connected as a 
single photodiode, oras a photodiode transistoramplifier. 
When photodiode operation is desired, it is recommended 
that the substrate diodes be defeated by connecting the 
collector of the transistor to the positive potential of the 
power supply and shorting the base-emitter junction of 
the transistor. Figure 15 shows photocurrent being 
supplied from the anode of the photodiode to an inverting 
input of the operational amplifier. The circuit is 
recommended to improve the reflected photocurrent to 
stray photocurrent ratio by keeping the substrate diodes 
from acting as photodiodes. 


SCHEMATIC DIAGRAM 


The cathode of the 700nm emitter is physically and 
electrically connected to the case-substrate of the device. 
Applications that require modulation or switching of the 
LED should be designed to have the cathode connected to 
the electrical ground of the system. This insures minimum 
capacitive coupling of the switching transients through 
the substrate diodes to the detector amplifier section. 

The HBCS-1100 detector also includes an NPN transistor 
which can be used to increase the output current of the 
sensor. A current feedback amplifier as shown in Figure 6 
provides moderate current gain and bias point stability. 


CONNECTION DIAGRAM 


REFERENCE^ 

PLANE 



SUBSTRATE,CASE 


Ds-SUBSTRATE DIODES 




PIN 

FUNCTION 

1 

TRANSISTOR COLLECTOR 

2 

TRANSISTOR BASE, PHOTODIODE ANODE 

3 

PHOTODIODE CATHODE 

4 

LED CATHODE, SUBSTRATE, CASE 

5 

NC 

6 

LED ANODE 

7 

NC 

8 

TRANSISTOR EMITTER 


Absolute Maximum Ratings at Ta=25°C 


Parameter 

Symbol 

Min. 

Max. 

Units 

Storage Temperature 

Ts 

-40 

+75 

oc 

Operating Temperature 

Ta 

-20 

+70 

°C 

Lead Soldering Temperature 
1.6mm from Seating Plane 



260 

for 10 sec. 

oc 

Average LED Forward Current 

If 


50 

mA 

Peak LED Forward Current 

Ifpk 


75 

mA 

Reverse LED Input Voltage 

Vr 


5 

V 

Package Power Dissipation 

Pp 


120 

mW 

Collector Output Current 

lo 


8 

mA 

Supply and Output Voltage 

Vo,Vc.Ve 

-0.5 

20 

V 

Transistor Base Current 

Ib 


5 

mA 

Transistor Emitter Base Voltage 

Veb 


.5 

V 


CAUTION: The small junction sizes inherent to the design of this bipolar component increase the component’s susceptibility to damage 
from electrostatic discharge (ESD). It is advised that normal static precautions be taken in handling and assembly of this component to 
prevent damage and/or degradation which may be introduced by ESD. 
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System Electrical/Optical Characteristics at Ta=25°C 


Parameter 

Symbol 

1 Min. 

Typ. 

Max. 

Units 

Conditions 





575 


TA^-ao^'c 

Total Photocurrent (Ipr+Ips) 

Ip 

150 

250 

375 

nA 

Ta= 25'^ C lF=35m a, Vd-=Vc=5V 



80 




Ta=70"C 

Reflected Photocurrent (Ipr) to 
Internal Stray Photocurrent (Ips) 

ipR 

ips 

4 

8,5 



lF=35mA, Vc=Vd=5V 

Transistor DC Static Current 


50 




Ta=-20‘'C I -in A 

Transfer Ratio 

FE 

100 

200 



Ta-25°C VcE-5V, Ic-10mA 

Slew Rate 



.08 


M/fxS 

Rl= 100K IPK=50mA 

Rf= 10M toN=100jus, Rate = 11 

Image Diameter 

d 


.17 


mm 

lF=36mA,{ = 4,27mm (0.168in.) 

Maximum Signal Point 

£ 

4,01 

4.27 

4.52 

mm 

Measured from Reference Plane 

50% Modulation Transfer 

Function 

MTF 


2.5 


Inpr/mm 

lF=36mA,i2=4.27mm 

Depth of Focus 

FWHM 


1.2 


mm 

50% of Ip at£ = 4.27mm 

Effective Numerical Aperature 

N.A. 


.3 




Image Location 

D 


.51 


mm 

Diameter Reference to Centerline 
4.27mm 

Thermal Resistance 

6jc 


85 


^C/W 



Fig. Note 


8,10 8,9 

9 


Detector Eiectricai/Optical Characteristics at Ta=25°C 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Conditions 

Dark Current 

Ipo 


5 

200 

pA 

Ta=25‘’C If==0, Vd=6V; 





10 

nA 

Ta= 70^C Reflection=0% 

Capacitance 

Cd 


45 


PF 

Vo=0V. tp=0, f=1MHz 

Flux Responsivity 



.22 


A 

W 

X=700nm, Vo=5V 

Detector Area 

Ad 


.160 


mm2 

Square, with Length-.4mm/Side 


Fig. Note 


Emitter Eiectricai/Optical Characteristics at Ta=25°C 


Parameter 


Forward Voltage 


Reverse Breakdown Voltage 


Radiant Flux 


Peak Wavelength 


Thermal Resistance 


Temperature Coefficient of Vf 


Vf 


BVr 

5 


5 

Ap 

680 

€)JC 


AVf/^T 





Min. Typ. Max. Units 


1,8 


9.0 



Fig. Note 


V 

lF=35mA 

13 



V 

Ir=100juA 




mW 

lF=35mA, A“700nm 

14 



nm 

lF=35mA 

14 



‘‘C/W 





mV/‘‘C 

iF=35mA 
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Transistor Electrical Characteristics at \=25°C 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Conditions 

Fig. 

Note 

Collector-Emitter Leakage 

ICEO 


1 


nA 

VcE^SV 



Base-Emitter Voltage 

Vbe 


.6 


V 

1c=10mA, lB=70nA 



Collector-Emitter Saturation 
Voltage 

Vce(SAT) 


.4 


V 

Ib=1mA, Ie=10mA 



Collector-Base Capacitance 

CCB 


.3 


pF 

f=1MHz. Vc8=5V 



Base-Emitter Capacitance 

Cbe 


.4 


pF 

f=1MHz, Vbe=0V 



Thermal Resistance 

0JC 


200 


°C/W 






NOTES: 

1. 300/lis pulse width, 1 kHz pulse rate. 

2. Derate Maximum Average Current linearly from 65°C by 6mA/°C. 

3. Without heat sinking from Ta = 65°C, derate Maximum Average Power linearly by 12mW/°C. 

4. Measured from a reflector coated with a 99% reflective white paint (Kodak 6080) positioned 4.27mm (0.168 in.) from the reference plane. 

5. Peak-to-Peak response to black and white bar patterns. 

6. Center of maximum signal point image lies within a circle of diameter D relative to the center line of the package. A second emitter 
image (through the detector lens) is also visible. This image does not affect normal operation. 

7. This measurement is made with the lens cusp parallel to the black-white transition. 

8. Image size is defined as the distance for the 10%-90% response as the sensor moves over an abrupt black-white edge. 

9. (+) indicates an increase in the distance from the reflector to the reference plane. 

10. All voltages referenced to Pin 4. 

11. CAUTION: The thermal constraints of the acrylic lens will not permit the use of conventional wave soldering procedures. The typical 
preheat and post cleaning temperatures and dwell times can subject the lens to thermal stresses beyond the absolute maximum 
ratings and can cause it to defocus. 




tp - PULSE DURATION (MS) 


If - DC FORWARD CURRENT (mA) 


Figure 1. Maximum Tolerable Peak Current vs. Pulse Duration Figure 2. Relative Total Photocurrent vs. LED DC 



Figure 3. Ip Test Circuit 
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le - BASE CURRENT {nA) 
TEMP « 25°C .I. ]■■■ j . 



- BASE CURRENT (nA) 


0 2 4 6 8 10 12 14 16 18 20 

VcE - COLLECTOR-TO-EMITTER VOLTAGE (V) 


Figure 4. Normalized Transistor DC Forward Current Gain vs. 
Base Current at Temperature 


Figures. Common Emitter Collector Characteristics 





DETECTOR IMAGE 
THROUGH EMITTER 
LENS 


MAXIMUM 
SIGNAL POINT 


EMITTER IMAGE 
THROUGH DETECTOR 
LENS 


Figure 6. Slew Rate Measurement Circuit 


Figure 7. image Location 



-0.4 -0.2 0 0.2 0.4 0.6 0.8 

Ak - DISTANCE FROM MAXIMUM SIGNAL (mm) 



e - REFLECTOR DISTANCE (mm) 


Figure 8. Image Size vs. Maximum Signai Point 


Figure 9. Reflector Distance vs. % Reflected Photocurrent 
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REFLECTED PHOTOCURRENT 



-0.3 -0.2 -0.1 0 0.1 0.2 0.3 

Ad - EDGE DISTANCE (mm) 


Figure 10. Step Edge Response 



600 700 800 900 

X - WAVELENGTH (nm) 


Figure 12. Detector Spectral Response 



640 660 680 700 720 740 760 


WAVELENGTH (nm) 


Figure 14. Relative Radiant Flux vs. Wavelength 



SPATIAL FREQUENCY (LINE PAIR/mm) 


Figure 11. Modulation Transfer Function 


Vf Y ‘ 


1.3 1.4 1.5 1.6 1.7 


Vf - FORWARD VOLTAGE (V) 


Figure 13. LED Forward Current vs. Forward Voltage 
Characteristics 


REFERENCE 

PLANE'- 



SUBSTRATE, CASE 



Vcc 

''OUT = 1 + R2/R1 


Figure 15. Photodiode Interconnection 
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Features 


Description 


• THREE INDUSTRIAL BAR CODES 
STANDARD: 

— 3 of 9 Code 

— Interleaved 2 of 5 Code 
— Industrial 2 of 5 Code 

• AUTOMATIC CODE RECOGNITION 

• OPTIONAL BAR CODES AVAILABLE 

— UPC/EAN/JAN 
~ Codabar 

— Others 

• FLEXIBLE DUAL RS-232-C (V.24) DATA 
COMMUNICATIONS 

— Facilitates a Wide Variety of Configurations 

• PROGRAMMABLE OPERATION (16800A only): 

— Two LED Status Indicators 

— Beeper Control 

— Code Selection 

— Data Communication Configuration 

— Reader Operational Status 

• HIGH PERFORMANCE DIGITAL WANDS: 

— 45 Degree Scan Angle 
— Sealed Sapphire Tip 

— Polycarbonate or Metal Case 

• INTEGRAL POWER SUPPLY 

• TABLETOP OR WALL MOUNTABLE 

• BUILT-IN SELF TEST 

• WORLDWIDE HP SERVICE 


The 16800A and 16801A are high performance bar code 
readers. The 16800A includes a wide range of programma¬ 
ble features which allow the reader to be fully integrated into 
sophisticated data entry systems. The 16801A is non¬ 
programmable, providing a more cost-effective solution for 
applications which do not require programmability. 

The standard reader supports three popular industrial bar 
codes: 3 of 9 code, Interleaved 2 of 5 code, and Industrial 2 of 
5 code. If more than one standard code is enabled, the 
reader will automatically recognize which code is being 
read. Options are available for reading UPC/EAN/JAN 
codes, Codabar code, and other bar codes. Bidirectional 
scanning is provided for all bar codes supported. 

The 16800A and 16801A may be configured with a wide 
range of computer systems; including minicomputers, desk¬ 
top computers, and personal computers. Dual RS-232-C 
(V.24) ports facilitate operation In both stand-alone and 
eavesdrop configurations. In an eavesdrop configuration, 
the reader will generally be operated in conjunction with an 
RS-232-C terminal. 

Interactive systems design is supported in the 16800A 
through programmable operator feedback and reader con¬ 
trol features. A multi-tone beeper and two LED indicators are 
provided to allow simple, yet flexible audio and visual pro¬ 
grammable feedback. Local operator feedback is provided 
in the 16801A through a beeper which sounds to signify a 
good read. 

Reader performance can be optimized by selecting the wand 
appropriate for the environment and the type of symbol 
being read. The wands offer a 45 degree scan angle, a 
rugged case, and a sealed sapphire tip. The sapphire tip may 
be replaced by the user if it Is damaged. 
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Applications 

Bar codes offer a method of entering data into computers 
which is fast, accurate, reliable, and which requires little 
operator training. Implementation of a bar code system can 
lead to increased productivity, reduced inventory costs, 
improved accountability, increased asset visibility, and 
reduced paperwork. Customer satisfaction will also improve 
as a result of improved quality control, reduced shipping 
errors, and reduced order and ship times. On-line, real-time 
interactive systems will allow the user to take full advantage 
of the contributions offered by bar code systems. The 
16800A and 16801A provide a high performance solution for 
applications which require on-line bar code data entry. 

The most common type of data stored in bar code is item 
identification information used in a wide range of applica¬ 
tions such as: 

— Inventory Control 

— Work-in-Process Tracking 

— Distribution Tracking 

— Order Processing 

— Records Management 

— Point-of-Sale 

— Government Packaging and Shipping 

Bar codes can also be used in applications where informa¬ 
tion about an item or a transaction must be accurately 
entered into the host computer. Item location, employee 
identification, work steps, equipment settings, equipment 
status, and inspection results are some of the types of infor¬ 
mation which can be entered using bar codes. 


Typical Configuration 

The dual RS-232-C (V.24) output provided by the 16800A 
and 16801A allows a single reader to be configured in a wide 
range of on-line applications. Three typical system configu¬ 
rations are outlined below: 

• Stand-Alone Reader — The 16800A/16801A is in direct 
communication with the host minicomputer, desktop 
computer, or personal computer. 

















• Multiplexed — A cluster of 16800A/16801 As communi¬ 
cates with the host computer through a multiplexer. 
Where the advantages of fiber optic data communica¬ 
tions are desired, the Hewlett-Packard 39301A Fiber 
Optic Multiplexer can be used. 



• Eavesdrop — The 16800A/16801A is in an eavesdrop 
configuration between an RS-232-C terminal and the 
host computer. The reader can be configured to transmit 
to the computer, to the terminal, or to both 
simultaneously. 



Wand Selection 

The 16800Aand 16801A bar code readers include a 16830A 
digital bar code wand which is. capable of reading bar code 
symbols which have nominal narrow bar/space widths of 
0.19 mm (0.0075 in.) or greater. This includes a wide range of 
high, medium, and low resolution bar codes including 
standard 3 of 9 code [0.19 mm (0.0075 in.)]. 

An optional 16832A digital bar code wand is available for 
very high resolution codes with nominal narrow bar/space 
widths of 0.13 mm (0.005 in.) to 0.20 mm (0.008 in.). The 820 
nm near-infrared emitter in the 16832A wand also enables It 
to read the black-on-black bar codes used in some security 
systems. This wand is not recommended for dot matrix 
printed bar codes or colored bar codes. 

The 16830A and 16832A wands feature a rugged polycarbo¬ 
nate case designed for light industrial and commercial 
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applications. Applications which require an industrial wand 
are supported bythe optional 16840Aand 16842Adigital bar 
code wands. These wands feature a solid metal case and 
Internal construction designed for abusive environments. 
The 16840A and 16842A have the same bar code reading 
characteristics as the 16830A and 16832A, respectively. 

All wands are also available under accessory product 
numbers. 


Code Selection 

The 16800A and 16801A offer user flexibility in the imple¬ 
mentation of the three standard bar codes: 

• Single Code Selection or Automatic Code Recognition 
(any combination of the three standard codes) 

• Checksum Verification Selectable 

• Variable Message Length up to 32 characters 







• Selectable Message Length Check (Interleaved 2 of 5 
code and Industrial 2 of 5 code) 

• Any specified code resolution 

Optional bar codes will also provide a high degree of user 
flexibility. The code reading configuration is switch selecta¬ 
ble. Additional information on bar code symbologies is 
available in the Operating and Installation Manual and in 
Application Note 1013 — “Elements of a Bar Code System". 

16800A Additional Capabilities 

The 16800A offers the advantage of programmable control 
over all aspects of the code reading configuration. This 
capability enables the applications software to determine 
what code can be read depending on the type of data to be 
entered. For example, the 3 of 9 code could be enabled for 
entering item identification information and then the 3 of 9 
code disabled and I nterleaved 2 of 5 code enabled for enter¬ 
ing a different type of data such as employee identification 
or job status. This allows different bar codes to be used in the 
system while at the same time preventing the operator from 
entering the wrong type of data into the data base. 

Data Communications 

The 16800A and 16801A provide a flexible dual RS-232-C 
(V.24) serial ASCII data communications capability which 
can support a wide range of system configurations. The 
reader offers the user the choice of full or half duplex trans¬ 
mission when in character mode and, if in an eavesdrop 
configuration with a terminal, the reader can also be oper¬ 
ated in block mode. The user can tailor the reader’s data 
communication configuration to the application by select¬ 
ing the appropriate transmission mode (full/half duplex), 
operating mode (character/block mode), data rate, parity, 
terminator, stop bits, and inter-character delay on the readily 
accessible DIP switches. Request to Send/Clear to Send and 
DC1/DC3 (XON/XOFF) traffic control is available. 

16800A Additional Capabilities 

The 16800A offers expanded data communications capabili¬ 
ties with the added benefit of programmable control. In 
addition to programmable control of the transmission mode 
(full/half duplex) and the operating mode (character/block 
mode), the 16800A provides the following programmable 
features: 

• User-definable header (up to 10 characters) 

• User-definable terminator (up to 10 characters) 

• DC1/DC3 (XON/XOFF) traffic control enable/disable 


Operator Feedback 

The 16800A and 16801A provide good read feedback to the 
operator by sounding an integral beeper. Beeper volume 
can be adjusted as appropriate for the application. 

16800A Additional Capabilities 

Interactive operator feedback is provided in the 16800A 
through two programmable LED indicators and program¬ 
mable beeper control. The user has programmable control 
over operator feedback as follows: 

• Local good read beep enable/disable 

• Local good read beep tone (16 tones available) 

• Computer commanded beep (16 tones available) 

• Red LED Indicator on/off 

• Green LED Indicator on/off 

Programmable operator feedback can be used to promptthe 
operator, to signify that data has been validated by the com¬ 
puter, to differentiate between different workstations in 
close proximity, to provide additional LED feedback in 
extremely noisy environments, or for a variety of other 
reasons. 

Reader Control and Status 
(16800A only) 

The 16800A provides the user with added programmable 
control over the reader’s operation and also enables the user 
to obtain on-line status information regarding the reader’s 
configuration and functionality. The programmable control 
and status features are described below: 

Scanner Enable/Disable — When disabled, further bar code 
scans are ignored. 

Single Read Enable/Disable — When enabled, a single bar 
code scan can be entered between “Next Read” commands. 
Hard Reset — Commands the reader to return to the operat¬ 
ing configuration prescribed by the DIP switch settings. An 
automatic self-test is also executed. 

Status Request — Commands the reader to send the status 
of its operating configuration to the computer. 
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Specifications 

General 

Typical Wand Reading Characteristics: 


Parameter 

Units 

16830A 
or16840A 

16832A 
or 16842A 

Minimum 
Recommended 
Nominal Narrow 
Element Width 

mm 

in. 

0.190 

0.0075 

0.127 

0.005 

Tilt Angle 

degrees 

0-45 

0-45 

Scan Speed 

cm/sec 
in./sec 

7.6-127 

3-50 

7.6-127 

3-50 

Wavelength 

nm 

700 

820 


Bar Codes Supported: 

Standard: 3 of 9 Code (ANSI MH10.8M-1983: 
MIL-STD-1189) 

Interleaved 2 of 5 Code (ANSI MH10.8M-1983) 
Industrial 2 of 5 Code 

Optional: UPC/EAN/JAN (Option 001) 

Codabar (Option 002) 

Others (contact factory) 

Data Communications 

Data Rate: 110,300,600,1200,2400,4800, 

9600 baud. Switch Selectable. 

Parity: O’s, 1’s, Odd, Even. Switch 

Selectable. 

Terminator: CR, CR/LF, Horizontal Tab 

(HT), None. Switch Selectable. 

Programmable Header/ User defined. Maximum of 10 

Terminator (16800A characters each, 

only): 

Stop Bits: 1 or 2. Switch Selectable. 

Inter-Character Delay: 30 ms or None. Switch 

Selectable. 

Standard Asynchronous 

Communications El A Standard RS-232-C (CCITT 

Interface: V.24) 

Transmission Modes: Full or half duplex, asynchro¬ 

nous. Switch selectable. 
Programmable in 16800A. 

Operating Modes: Character or Block Mode. 

Switch selecta'ble. Program¬ 
mable in 16800A. 

Traffic Control: Request to Send/Clear to Send. 

DC1/DC3 (XON/XOFF). Switch 
Selectable. Programmable in 
16800A. 

Output Buffer: 255 Characters 


Environmental Conditions 

Temperature, Free Space Ambient: 

Non-Operating: -40 to 75° C (-40 to +167° F) 

Operating: 0 to+55° C (+32 to 131° F) 

Humidity: 5 to 95% (non-condensing) 

Altitude: 

Non-Operating: Sea level to 15300 metres 

(50,000 feet) 

Operating: Sea level to 4600 metres 

(15,000 feet) 

Vibration: 0.38 mm (0.015 in.) p-p, 

5 to 55 to 5 Hz, 3 axis 

Shock: 30g, 11 ms, 1/2 sine 

Physical Specifications 

Weight, including wand: 2.0 kg (4.4 pounds) 

Weight, polycarbonate 0.13 kg (0.3 pounds) 

wand only: 

(including coiled cord) 

Weight, industrial 0.16 kg (0.4 pounds) 

wand only: 

(including coiled cord) 

Reader Dimensions: 260 mmW x 189 mmD X 71 mmH 

(10.25 in.W X 7.4 in.D X 2.8 in.H) 

Polycarbonate Wand 134 mmW x 23 mmD x 20 mmH 
Dimensions: (5.3 in.W x 0.9 in.D x 0.8 in.H) 

Industrial Wand 158 mmW x 24 mmD x 18 mmH 

Dimensions: (6.2 in.W x 0.9 in.D x 0.7 in.H) 

Wand Cord Length: 94 cm (37 in.) — retracted 

206 cm (81 in.) — extended 

Power Requirements 

Input Voltage: 100V (+5%, -10%) at 48-66 Hz 

(Opt. 210) 

120V (+5%, -10%) at 48-66 Hz 
(Standard) 

220V (+5%,-10%) at 48-66 Hz 
(Opt. 222) 

240V (+5%,-10%) at 48-66 Hz 
(Opt. 224) 

Power Consumption: 20 VA maximum 

Regulatory Agency Approvals 

RFI/EMI: 

— VDE 0871 level B 
— FCC Class B 

Safety Approvals: 

— UL478, UL114 for EDP and office equipment 
— CSA C22.2-154 for EDP equipment 
— VDE 0730 part 2P for EDP and office equipment 
— Complies with I EC standard #380 and #435 for EDP 
and office equipment 

Installation 

All product preparation and installation can be performed by 
the owner/user. Refer to the Operating and Installation 
Manual supplied with the unit for detailed Instructions. 




Supporting Literature 

For further information refer to: 

16800A/16801A Option 001 Datasheet, Publication Number 
5954-2156 (Available through local sales office) 

16800A/16801A Option 002 Datasheet, Publication Number 
5954-2157 (Available through local sales office) 

16800A/16801A Operating and Installation Manual, P/N: 
16800-90001 

16800A/16801A Option 001 Operating and Installation Man¬ 
ual Addendum, P/N: 16800-90004 

16800/\/16801A Option 002 Operating and Installation Man¬ 
ual Addendum, P/N: 16800-90006 

Application Note 1013, “Elements of a Bar Code System”, 
Publication Number: 5953-7732 (Available through local 
sales office) 

Application Bulletin 59, “HP 16800/V16801A Bar Code 
Reader Configuration Guide for a DEC VT-100 or Lear 


Siegler ADM-31 to a DEC PDP-11 Computer”, Publication 
Number: 5953-9365 (Available through local sales office) 

Application Bulletin 61, “HP 16800A/16801A Bar Code 
Reader Configuration Guide for an IBM 3276/3278 Termi¬ 
nal”, Publication Number: 5953-9361 (Available through 
local sales office) 

Application Bulletin 62, “HP 16800/V16801A Bar Code 
Reader Configuration Guide for an IBM 4955F Series 1 Pro¬ 
cess Control CPU/Protocol Converter and an IBM 3101 
Terminal”, Publication Number: 5953-9362 (Available 
through local sales office) 

Application Bulletin 63, “HP 16800A/16801A Bar Code 
Reader Configuration Guide for an IBM 5101 Personal 
Computer”, Publication Number: 5953-9363 (Available 
through local sales office) 

Application Bulletin 68, “HP 16800A/16801A Bar Code 
Reader Configuration Guide for a MICOM Micro 280 Mes¬ 
sage Concentrator”, Publication Number: 5953-9382 (Avail¬ 
able through local sales office) 


Ordering information 


PRODUCT NO. 

DESCRIPTION 

16800A 

PROGRAMMABLE BAR CODE READER — Includes 16830A digital wand, internal power supply 
for 120V line voltage, power cord, and Operating and Installation Manual. Reader supports 3 of 9 
Code, Interleaved 2 of 5 Code, and Industrial 2 of 5 Code. 

16801A 

BAR CODE READER — Includes 16830A digital wand, internal power supply for 120V line voltage, 
power cord, and Operating and Installation Manual. Reader supports 3 of 9 Code, Interleaved 2 of 5 
Code, and Industrial 2 of 5 Code. 

-001 

Add UPC/EAN/JAN code reading capability; Delete Industrial 2 of 5 code 

-002 

Add Codabar code reading capability; Delete Industrial 2 of 5 code 

-210 

100V power supply 

-222 

220V power supply 

-224 

240V power supply 

-320 

Delete 16830A digital wand; Add 16832A digital wand 

-400 

Delete 16830A digital wand; Add 16840A industrial digital wand 

-420 

Delete 16830A digital wand; Add 16842A industrial digital wand 

-610 

Add Wall Mounting Kit 

-910 

Additional Operating and Installation Manual 

ACCESSORIES 


16830A 

General Purpose Digital Bar Code Wand 

16832A 

High Resolution Digital Bar Code Wand 

16840A 

Industrial (Metal) General Purpose Bar Code Wand 

16842A 

Industrial (Metal) High Resolution Bar Code Wand 

HBCS-2999 

16830A/16832A Replacement Sapphire Tip 

HBCS-4999 

16840A/16842A Replacement Sapphire Tip 

16800-61000 

Wall Mount Kit 

HEDS-0200 

20 foot Wand Extension Cord 

03075-40006 

External Wand Holder 

17355A 

2.7 metres (9 feet) Male-Male RS-232-C cable. Shielded. 

LITERATURE 


16800-90001 

Operating and Installation Manual 

16800-90004 

Option 001 Operating and Installation Manual Addendum 

16800-90006 

Option 002 Operating and Installation Manual Addendum 










UPC/EAN/JAN 

16800A 

OPTION 001 

BAR CODE READERS 

16801A 

OPTION 001 
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• FLEXIBLE COMMERCIAL CODE READING 
CAPABILITY 
— UPC-A, UPC-E 
— EAN-8, EAN-13 
~ JAN-8, JAN-13 

— 2-Digit Supplemental Encodation 

— 5-Digit Supplemental Encodation 


• TWO STANDARD INDUSTRIAL BAR CODES 
— 3 of 9 Code 
— Interleaved 2 of 5 Code 


• AUTOMATIC CODE RECOGNITION 


• COMPATIBLE WITH UPC SHIPPING 
CONTAINER SYMBOL SPECIFICATION 


• HIGH PERFORMANCE DIGITAL WANDS 
— 45 Degree Scan Angle 
— Replaceable, Sealed, Sapphire Tip 
— Polycarbonate or Metal Case 


Option 001 adds bar code reading capability for the Uni¬ 
versal Product Code (UPC), European Article Numbering 
Code (EAN), and Japanese Article Numbering Code (JAN) 
to the HP 16800A Programmable Bar Code Reader and HP 
16801A Non-Programmable Bar Code Reader. 

All popular versions of the UPC, EAN and JAN bar codes 
may be enabled, including UPC-A, UPC-E, EAN-8, 
EAN-13, JAN-8 and JAN-13. All codes may be read simul¬ 
taneously, or only UPC-A and UPC-E may be enabled. 
UPC, EAN, and JAN codes with complementary 2-digit or 
5-digit supplemental encodations, or “add-ons”, may be 
read in one of two ways. If UPC, EAN, and JAN codes are 
enabled but neither 2-digit nor 5-digit supplemental enco¬ 
dations are enabled, then symbols printed with, or without, 
supplements can be read and only the main symbol will be 
output. If 2-digit (or 5-digit) supplemental encodations are 
enabled, then only symbols with 2-digit (or 5-digit) sup¬ 
plements can be read and both the main symbol and the 
supplement are output. 2-digit and 5-digit supplemental 
encodations may be enabled simultaneously. 

Two standard industrial codes, the 3 of 9 code and Inter¬ 
leaved 2 of 5 code, may also be read with Option 001. 
These two codes may be enabled individually, simultane¬ 
ously, and/or in conjunction with the UPC, EAN, and JAN 
codes. The implementation of the Interleaved 2 of 5 code 
is compatible with the UPC Shipping Container Symbol 
Specification. 


Description 


Features 
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Industrial 2 of 5 code reading capability, available with the 
standard HP 16800A and HP 16801 A, is not provided with 
Option 001. 

Applications 

Option 001 to the HP 16800A and HP 16801A Bar Code 
Readers provides an excellent solution for both commer¬ 
cial and industrial applications by supporting the popular 
UPC, EAN, and JAN codes as well as the industry stand¬ 
ard 3 of 9 and Interleaved 2 of 5 codes. 

Typical applications for UPC, EAN, and JAN codes 
include: 

— Point-of-sale 

— Inventory control in retail stores 

— Crder entry for retail products 

— Tracking periodical and/or book returns 

— Tracking coupon receipts 

— Production line tracking in consumer products manu¬ 
facturing plants 

The 3 of 9 code and Interleaved 2 of 5 code are commonly 
used for work-in-process tracking and inventory control 
applications. Some applications may require that the 3 of 9 
code or Interleaved 2 of 5 code be read interchangeably 
with the UPC, EAN, and/or JAN codes. For example, pro¬ 
ducts which are marked with a UPC code may be shipped 
in a container marked with the Interleaved 2 of 5 code. 
The automatic code recognition capability of the HP 
16800A and HP 16801A allows these codes to be read 
interchangeably. 

Typical applications for 3 of 9 code and Interleaved 2 of 5 
code include: 

— Inventory control 

— Work-in-process tracking 

— Distribution tracking 

— Records management 

— Government packaging and shipping 

— Labor reporting 

— Asset management 

Wand Selection 

The HP 16800A and HP 16801A Bar Code Readers include 
an HP 16830A digital bar code wand which is capable of 
reading bar code symbols which have nominal narrow 
bar/space widths of 0.19 mm (0.0075 in.) or greater. A 700 
nm visible red emitter enables the HP 16830A to read a 
wide variety of colored bar codes. This wand is recom¬ 
mended for reading the UPC, EAN, and JAN bar codes. 

An optional HP 16832A digital bar code wand is available 
for very high resolution codes having nominal narrow 
bar/space widths of 0.13 mm (0.005 in.) to 0.20 mm (0.008 
in.). An 820 nm near-infrared emitter enables the HP 
16832A to read black-and-white bar codes and the black- 
on-black bar codes used in some security systems. It 


cannot read colored bar codes and, therefore, is not 
recommended for reading the UPC, EAN, and JAN bar 
codes. 

Applications which require an Industrial wand are sup¬ 
ported by the optional 16840A and 16842A digital bar code 
wands. These wands feature a solid metal case and inter¬ 
nal construction designed for abusive environments. The 
16840A and 16842A have the same bar code reading char¬ 
acteristics as the 16830A and 16832A, respectively. 

Supporting Literature 

For further information, refer to: 

16800/VI6801A Cption 001 Cperating and Installation 
Manual Addendum, P/N: 16800-90004 

16800A/16801A Cperating and Installation Manual, P/N: 
16800-90001 

16800/VI6801A Data Sheet, Publication No.: 5954-2155 


Ordering Information 


Product 

Number 

Description 

16800A 
-001 

PRCGRAMMABLE BAR CCDE 

READER 

Includes 16830A digital wand, inter¬ 
nal power supply for 120 V line 
voltage, power cord, and Cperating 
and Installation Manuals. Reader 
supports UPC, EAN, JAN, 3 of 9, and 
Interleaved 2 of 5 codes. 

16801A 
-001 

NCN-PRCGRAMMABLE BAR CCDE 
READER 

Includes 16830A digital wand, inter¬ 
nal power supply for 120 V line 
voltage, power cord, and Cperating 
and Installation Manuals. Reader 
supports UPC, EAN, JAN, 3 of 9, and 
Interleaved 2 of 5 codes. 

-210 

100 V power supply 

-222 

220 V power supply 

-224 

240 V power supply 

-320 

Delete 16830A digital wand; add 16832A 
digital wand 

-400 1 

Delete 16830A digital wand; add 16840A 
industrial digital wand 

-420 

Delete 16830A digital wand; add 16842A 
industrial digital wand 

-610 

Add Wall Mounting Kit 

-910 

Additional Cperating and Installation 
Manuals 
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Features 


• CODABAR CODE READING CAPABILITY 


• TWO STANDARD INDUSTRIAL BAR CODES 
— 3 of 9 Code 
— Interleaved 2 of 5 Code 


• AUTOMATIC CODE RECOGNITION 


• HIGH PERFORMANCE DIGITAL WANDS 
— 45 Degree Scan Angle 
— Replaceable, Sealed, Sapphire Tip 
— Polycarbonate or Metal Case 


Description 

Option 002 adds bar code reading capability for Codabar 
to the HP16800A Programmable Bar Code Reader and 
HP16801A Non-Programmable Bar Code Reader. Trans¬ 
mission of the start and stop characters which are part of 
each Codabar symbol is user-selectable. 

Two standard industrial codes, the 3 of 9 code and Inter¬ 
leaved 2 of 5 code, may also be read with Option 002. 
These two codes may be enabled individually, simultane¬ 
ously, and/or in conjunction with the Codabar code. 

Industrial 2 of 5 code reading capability, available with the 
standard HP16800A and HP16801A, is not provided with 
Option 002. 


Codabar code is commonly used for material tracking, 
customer identification, and traceability in four specific 
application areas: 

— Libraries 

— Hospitals 

— Film Processing 

— Package Tracking 

The 3 of 9 code is also popular In these applications, 
especially where an alphanumeric code is preferred. In 
some circumstances, both the 3 of 9 code and Codabar 
code may need to be read Interchangeably. This capability 
is provided by the automatic code recognition feature of 
the HP16800A and HP16801A. 

The 3 of 9 code and Interleaved 2 of 5 code are generally 
preferred in industrial applications and in applications 
which involve interfacility or intercompany movement of 
goods. These applications include: 

— Inventory control 

— Work-in-process tracking 

— Distribution tracking 

— Records management 

— Government packaging and shipping 

— Labor reporting 

— Asset management 


Applications 
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Wand Selection 

The HP16800A and HP16801A Bar Code Readers include 
an HP16830A digital bar code wand which is capable of 
reading bar code symbols which have nominal narrow 
bar/space widths of 0.19 mm (0.0075 in.) or greater. This 
wand is recommended for reading all low resolution bar 
codes, such as those produced with dot matrix printers, 
and for reading high resolution 3 of 9 and Interleaved 2 of 
5 bar codes. It may also be used to read most high resolu¬ 
tion Codabar symbols. 

An optional HP16832A digital bar code wand is available 
for very high resolution codes having nominal narrow 
bar/space widths of 0.13 mm (0.005 in.) to 0.20 mm (0.008 
in.). This wand may provide superior performance when 
reading high resolution Codabar symbols since this code 
has a nominal narrow bar width of 0.17 mm (0.0065 in.). An 
820 nm near-infrared emitter enables the HP 16832A to 
read black-and-white bar codes and the black-on-black 
bar codes used in some security systems. 

Applications which require an industrial wand are sup¬ 
ported by the optional 16840A and 16842A digital bar code 
wands. These wands feature a solid metal case and inter¬ 
nal construction designed for abusive environments. The 
16840A and 16842A have the same bar code reading char¬ 
acteristics of the 16830A and 16832A, respectively. 

Supporting Literature 

For further information refer to: 

16800A/16801A Option 002 Operating and Installation 
Manual Addendum, P/N: 16800-90006 

16800A/16801A Operating and Installation Manual, 

P/N: 16800-90001 


Ordering information 


Product 

Number 

Description 

16800A 

Programmable Bar Code Reader 

-002 

Includes 16830A digital wand, internal 
power supply for 120V line voltage, 
power cord, and Operating and Instal¬ 
lation Manuals. Reader supports 
Codabar, 3 of 9, and Interleaved 

2 of 5 codes. 

16801A 

Non-Programmable Bar Code Reader 

-002 

Includes 16830A digital wand, internal 
power supply for 120V line voltage, 
power cord, and Operating and Instal¬ 
lation Manuals, Reader supports 
Codabar, 3 of 9, and Interleaved 

2 of 5 codes. 

-210 

100V Power Supply 

-222 

220V Power Supply 

-224 

240V Power Supply 

-320 

Delete 16830A Digital \A/and: add 
16832A Digital Wand 

-400 

Delete 16830A Digital Wand; add 
16840A Industrial Digital Wand 

-420 

Delete 16830A Digital Wand; add 
16842A Industrial Digital Wand 

-610 

Add Wall Mounting Kit 

-910 

Additional Operating and Installation 
Manuals 


16800A/16801A Data Sheet, Publication No: 5954-2155 








Wkim HEWLETT 
mLr^ PACKARD 


INDUSTRIAL 
DIGITAL BAR CODE 
SLOT READERS 


HBCS-7000 

HBCS-7001 

HBCS-7100 

HBCS-7101 


TECHNICAL DATA JANUARY 1986 


Features 

• MINIMAL FIRST BAR DISTORTION 

— Compatible with Most Decoding Software 

• LARGE SLOT WIDTH 

— Allows Reading Muitiple Laminated Cards 

• SEALED METAL CASE 

— Can Be Instailed Outdoors or in Wet 
Environments 

• TAMPER PROOF DESIGN 

— Ideal for Security Applications 

• AVAiLABLE iN EITHER VISIBLE 660 nm OR 
INFRARED 880 nm VERSIONS 

• WIDE TEMPERATURE RANGE 

— -40 to 70X (HBCS-7100) 

— -20 to 55°C (HBCS-7000) 

• WIDE SCAN SPEED RANGE 

• BLACK TEXTURED EPOXY FINISH 

• SINGLE 5 VOLT SUPPLY 

Description 

Hewiett-Packard’s industriai Digitai Slot Readers are de¬ 
signed to provide excellent scanning performance on a 
wide variety of bar coded cards and badges. They contain a 
unique optical/electrical system that integrates over a large 
area of the bar/space pattern, providing a greatly improved 
first read rate even on poorly printed bar codes. 

The HBCS-7000 has a visible red (660 nm) optical system 
with a resolution of 0.19 mm (0.0075 in.). The HBCS-7100 
model has an infrared (880 nm) optical system with a 
resolution of 0.19 mm (0.0075 in.). 

The extra large depth of field allows these slot readers to 
have a slot width of 3.175 mm (.125 in.), thus making it 
possible to read even multiple laminated cards and badges. 
When used as a stand alone optics module, the maximum 
depth of field is dependent on resolution. 

The optics and electronics are housed in a rugged metal 
case. The cases are fully gasketed and sealed, making them 
suitable for use in outdoor or wet environments. The black 
epoxy coating adds a durable, finished look to these Digital 
Slot Readers. When installed using the rear screw holes, the 
units become tamper-proof, making them excellent choices 
for security access control. 

The optical system is centered in the slot track, allowing the 
user to easily scan from either direction. The wide slot width 
makes it easy to insert and slide the cards. The optical 
system is covered with a recessed window to prevent con¬ 
tamination and reduce the wear on the cards. 



The standard slot reader comes with the optical/electrical 
assembly mounted on a base plate with an opposite rail. A 
104 cm (41 in.) straight cord and a 5 pin, 240 degree, 
locking DIN connector are also standard. 

The optical/electrical system is also available as a separate 
unit which can be integrated Into other equipment or used 
as a stand alone sensor assembly. 

Applications 

The digital bar code slot reader is a highly effective alterna¬ 
tive to keyboard data entry. Bar code scanning is faster and 
more accurate than key entry and provides far greater 
throughput. In addition, bar code scanning typically has a 
higher first read rate and greater data accuracy than optical 
character recognition. When compared to magnetic stripe 
encoding, bar code offers significant advantages in flexibility 
of media, symbol placement and Immunity to electro¬ 
magnetic fields. 

Hewlett-Packard’s Industrial Digital Slot Readers are de¬ 
signed for applications where high first read rate and dura¬ 
bility are important factors. The epoxy coated metal case, 
with its tamper-proof mounting system, makes these slot 
readers Ideal choices for security access control, time and 
attendance recording and other bar coded badge and card 
reading applications. 
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Specifications 


Parameter 

symbol 

Min. 

Max. 

Units 

Notes 

Nominal Narrow Element Width 
H8P#7000/7001 


0.19 (0.0075) 


mm (in.) 


Hgis-7100/7101 


0.19 (0.0075) 


mm (in,) 


Scan VeloGity 

^SCAN 


305 (120) 

cm/sec (in/sec) 


Cdfitrast 

RfpRe 

■” |5 


% 

1 

Supply Voltage 

Vs 

Il5 

5.5 

Volts 

2 

Temperature 

HBCS-7000/7001 

Ta 

•-20 

+55 


3 

HBCS-7100/7101 

7a 

4o ' 

+70 


3 

Supply Current 

^S 


100 

mA 



Notes: 

1. Contrast is defined as Rw-Rb where Rw is the reflectance of the white spaces and Rb is the reflectance of the black bars, measured at 
the emitter wavelength (660 nm or 880 nm). Contrast Is related to print contrast signal (PCS) by PCS = (Rw-Rb)/Rw or Rw-Rb = 
PCS X R\/\/. 

2. Power supply ripple and noise should be less than 100 mV peak to peak. 

3. Non-condensing. If there is a frost or dew covering over the optics window, it should be removed for optimal scanning performance. 


Selection Guide 


Part Number 

Description 

HBCS-7000 

Complete Slot Reader assembly with 660 nM visible red light source and 0.19 mm 
(0.0075 in.) nominal resolution. 

HBGS-7100 

Complete Slot Reader assembly with 880 nM infrared light source and 0.19 mm (0.0075 
In.) nominal resolution. 

HBCS-7001 

Optlcs/electronics module only with 660 nM visible red light source and 0.19 mm 
(0,0075 in.) nominal resolution. 

HBCS-7101 

Optics/electonics module only wlth^880 nM infrared light source and 0.19 mm (0.0075 
in.) nominal resolution. 

HBCS-7998 

Optional side rail assembly for use with HBCS'*7001/7101 


Dimensions 



12.70 

(0.50) 


OPTICS/ELECTRONICS MODULE 
HBCS-7001/7101 


20.32 

(0.80) 


T 


rEEIl I 




MOUIMTIIMG 
HOLE \ 


LOCATING 

PIN 


19.05 

(0.75) 


•S0 7 

12;70 ' 
(0.50) ^ 

38.10 

(1.50) 

M 1 

I, 127.00 , 

1 


RAIL ONLY 
HBCS-7998 


20.32 

(0.80) 


r~ 

27.94 

( 1 . 10 ) 


DIMENSIONS IN MILLIMETRES 
AND (INCHES). 


19.05. 

(0.75) 




_ 52.07 _ 
(2.05) 




J_L 


_127.00_ 

(5.00) 


10.668 

(0.42) 


5.334 

(0.210) 


i9 


BAR CODE 
COMPONENTS 



























































































Optocouplers 

coupled line receiver that can be connected 
directly to twisted pair wires without additional 
circuitry, and optocouplers that provide complete 
isolated transmit and receive functions for a 20 
mA current loop. Commercial burn-in and 
screening programs are available for Hewlett- 
Packard's plastic optocouplers upon special 
request. See the High Reliability section (page 8-1) 
for additional details. 

Many of these devices are available in dual 
channel versions as well as in hermetic DIP 
packages. For military users, Hewlett-Packard’s 
established, and DESC recognized hi-rel 
capabihty facilitates economical, hi-rel purchases. 

Hewlett-Packard plastic optocouplers are now 
available for surface mount (see Option 100) 
applications, and higher insulation voltage (see 
Option 010) applications. Our newest optocoupler, 
the HCPL-2400, features a guaranteed data rate 
of 20 MBaud over temperature. Additionally the 
HCPL-2400 simplifies high speed design with speci¬ 
fications for pulse width and channel distortion, and 
power supply noise immunity. 



Hewlett-Packard’s original approach toward 
integrated output detectors provides performance 
not found in conventional phototransistor output 
devices. A family of optocouplers has been 
established to provide reliable, economical, high 
performance solutions to problems caused by 
ground loops and induced common mode noise 
for both analog and digital applications in 
commercial, industrial and military products. 

The capabilities of this family span a wide range. 
Device selections include: programmable AC/DC 
power sensing input with logic output; speeds up 
to 40M bits/s; CTR gains as high as 2000% and 
input currents as low as 0.5 mA. HP’s HCPL- 
2200 features guaranteed propagation delay of 300 
ns max. from 0 to 85 degrees C with a wide VCC 
range from 4.5 V to 20 V and Icc of ooly 6 mA. 
Additionally, the high CMR of 1000 V/^us and 
built-in hysteresis help assure reliable circuit 
design. 

Hewlett-Packard also has available highly linear 
optocouplers that are useful in analog 
applications, a unique integrated-input optically 
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High Speed Optocouplers 


Device 


Q 

ANODE [2 
CATHODE[3 

E 


IVcc 
DVb 
11 Vo 
Ugno 


anooeiQ; 
CATHOOEid 
CATHODE; [3 
ANODE; [4 



E 

ANODE [2 
CATHODE[3 

E 


bm 


[llVcc 

IlVoUT 

^Ve 

^GND 


E 

ANODE [2 
CATHODE [3 

E 




DVcc 

HBl 

DVout 

5]GND 


E 

ANODE [2 
CATHODES 

E 


avcc 

I]Ve 

avo 

^GND 


E 

ANODE S- 
CATHODES- 




3vcc 

7]Ve 

DVout 

Dgnd 


ANODES- 
CATH00ES- 

E 




DVcc 

DVe 

HVOUT 

S]GN0 


E 

+inS 

-inS 

E 




IVcc 
UVe 
U VouT 

Hgnd 


ANOOEiQ 
CATHOOEiS 
CATHODE;S 
ANOOE;E 




EVcc 

■IlVoi 

■IVo; 

Ugno 


ANOOEiE- 

CATHODEiS- 

CATHODE;S- 
ANODE; (4 - 




DVcc 
11 Vo, 

avoz 

5]GND 


6N135 


6N136 


HCPL-4502 


HCPL-2502 


SL5505 


HCPL-2530 


HCPL-2531 


HCPL-2200 


HC PL-2300 


HCPL-2400 


6N137 


HCPL-2601 


HCPL-2602 


HCPL-2630 


HCPL-2631 


Description 


Transistor Output 


Pin 7 Not Connected 


Dual Channel 
Transistor Output 


Low Input Current 
Optically Coupled 
Logic Gate 
3 State Output 
Vcc - 20 V Max. 


Low Input Current, 
High Speed Opto- 
Coupler 


20 MBaud, High 
Common Mode 
Rejection, Optically 
Coupled Logic Gate 
3 State Output 


Optically Coupled 
Logic Gate 


High Common Mode 
Rejection, Optically 
Coupled Logic Gate 


Optically Coupled 
Line Receiver 


Dual Channel 
Optically Coupled 
Gate 


Duel Channel, 

High Common Mode 
Rejection, Optically 
Coupled Logic Gate 


Applicationin 


Line Receiver. Analog 
Circuits. TTL/CMOS, 
TTL/LSTTL Ground 
Isolation 


Telephone circuits. 
Approved by CNET 


Line Receiver, Analog 
Circuits. TTL/CMOS. 
TTL/LSTTL Ground 
Isolation 


High Speed Logic 
Ground Isolation, 
LSTTL. TTL, CMOS 
Logic Interface 


High Speed, Long 
Distance Line 
Receiver. Computer 
Peripheral Interfaces, 
CMOS Logic Interface 


High Speed Logic 
Isolation, A/D and 
Parallel/Serial 
Conversion, Communi¬ 
cations, Networks, 
Computers 


Line Receiver. High 
Speed Logic Ground 
Isolation 


Line Receiver, High 
Speed Logic Ground 
Isolation in High 
Ground or Induced 
Noise Environments 


Replace Conventional 
Line Receivers in High 
Ground or Induced 
Noise Environments 


Line Receiver, High 
Speed Logic Ground 
Isolation 


Line Receiver, High 
Speed Logic Ground 
Isolation in High 
Ground or Induced 
Noise Environments 


Typical 
Data Rate 
INRZj 


1 M bit/s 


1 M bit/s 


1 M bit/s 


5 M bit/s 


8 Mbit/s 


40 M bit/s 


10 M bit/s 


10 M bit/s 


10 M bit/s 


10 M bit/s 


10 M bit/s 


Current 

Transfer 

Ratio 


7 % Min. 


19% Min. 


15-22% 


15% Min. 
40% Max. 


7% Min. 


19% Min. 


4nL 

Loads 


5nL 

Loads 


5 TTL 
Loads 


am 

Loads 


8 TTL 
Loads 


8 TTL 
Loads 


8 TTL 
Loads 


8 TTL 
Loads 


Specified 

Input 

Current 


16 mA 


16 mA 


16 mA 


1.6 mA 


0.5 mA 


5.0 mA 


5.0 mA 


5.0 mA 


5.0 mA 


5.0 mA 


5.0 mA 


Withstand Test 
Voltage 


Standard* Option DID' 


3000 Vdc 


1500 V dc 


3000 V dc 


3000 V dc 


3000 V dc; 


3000 Vdc 


3000 Vdc 


3000 V dc 


3000 V dc 


3000 Vdc 


3000 Vdc 


2500 V ac 


2500 Vac 


2500 V ac 


2500 V ac 


2500 V ac 


2500 V ac 


2500 V ac 


2500 V ac 


2500 Vac 


2500 Vac 


‘Standard Parts meet the UL1440 V ac test for 1 minute. 
**Option 010 parts meet the UL 2500 V ac test for 1 minute. 


Page 

No. 


3-9 


3-13 


3-15 


3-19 


3-23 


3-29 


3-35 


3-39 


3-43 


3-49 


3-53 
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High Gain Optocouplers 


Device 

Description 

Applicationin 

Typical 
Data Rate 
(NRZ) 

Current 

Transfer 

Ratio 

Specified 

input 

Current 

Withstand Test 

Voltage 

Page 

No. 

Standard* 

Option DID** 

[ 

ANODE [ 
CATHODE [ 
[ 

i 


SVcc 

11 Vb 
|]V o 
ilGNO 

6N138 

Low Saturation 

Voltage, High Gain 
Output, Vcc = 7 V Max. 

Line Receiver, Low 
Current Ground 
Isolation, TTL/TTL, 
LSTTL/TTL, 

CMOS/TTL 

100k bit/s 

300% Min. 

1.6 mA 

3000 V dc 

2500 V ac 

3-57 

6N139 

Low Saturation 

Voltage, High Gain 
Output, Vcc = 18 V 

Max. 

Line Receiver, Ultra 

Low Current Ground 
Isolation, CMOS/ 

LSTTL, CMOS/TTL, 
CMOS/CMOS 

400% Min. 

0.5 mA 

ANODEiE- 

n- 

(3: 

ANODEad 


SVcc 

EVoi 

SVk 

5]6N0 

HCPL-2730 

Dual Channel, High 

Gain, Vcc = 7 V Max. 

Line Receiver, Polarity 
Sensing, Low Current 
Ground Isolation 

100k bit/s 

300% Min. 

1.6 mA 

3000 V dc 

2500 V ac 
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HCPL-2731 

Dual Channel, High 

Gain, Vcc = 18 V Max. 

400% Min. 

0.5 mA 



4N45 

Darlington Output 

Vcc = 7VMax. 

AC Isolation, Relay- 
Logic Isolation 

3k bit/s 

250% Min. 

1.0 mA 

3000 V dc 

2500 V ac 
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ANODEE 
cathode!^ 



DVb 

5] Vo 
4]GN0 

4N46 

Darlington Output 

Vcc = 20 V Max. 

350% Min. 

0.5 mA 


AC/DC to Logic Interface Optocoupler 


Device 

Description 

ApplicationMI 

Typical 
Data Rates 

Input 

Threshold 

Current 

Output 

Current 

Withstand Test 
Voltage 

Page 

No. 

Standard* 

Option DID** 

[ 

[ 

[ 

[ 

m 

] 

] 

] 

] 

_1 

HCPL-3700 

AC/DC to Logic 
Threshold Sensing 
Interface Optocoupler 

Limit Switch 

Sensing, Low Voltage 
Detector, Relay 

Contact Monitor 

4 KHz 

2.5 mA TH+ 
1.3mATH- 

4.2 mA 

3000 V dc 
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20 mA Current Loop Optocouplers 


Device 


Description 


ApplicationiH 


Typicai 
Data Rates 


HCPL-4100 



Optically Coupled 
20 mA Current Loop 
Transmitter 


Isolated 20 mA 20kBd(at 

Current Loop in: 400 metres) 

• Computer 
Peripherals 

• Industrial 
Control Equipment 

• Data 

Communication 

Equipment 



-] 

-] 

-] 


HCPL-4200 


Optically Coupled 
20 mA Current Loop 
Receiver 


Input 

Char- 

Output 

Char- 

VVithstand Test 

Voltage 

acteristics 

acteristics 

Standard* 

Option DID** 

TTL/CMOS 

27 V Max. 
Compliance 
Voltage 

3000 V dc 

2500 V ac 

6.5 mA 
Typ. 

Threshold 

Current 

3 State 
Output 




‘Standard Parts meet the UL1440 V ac test for 1 minute. 
“Option 010 parts meet the UL 2500 V ac test for 1 minute. 


Page 

No. 


3-75 


3-83 
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0pt0C0Upl6r Options (Do not apply to Hermetic Optocouplers) 


Option 

Description 

010 

Special construction and testing to ensure the capability to withstand 2500 V ac input to output for one minute. Testing is 
recognized by Underwriters Laboratories, Inc. (File No. E55361). This specification is required by U.L. in some applications 
where working voltages can exceed 220 V ac. 

100 

Surface mountable optocoupler in a standard sized dual-in-line package with leads trimmed (butt joint). Provides an 
optocoupler which is compatible with surface mounting processes. 


Very High Voltage Isolation 





Hewlett-Packard Low Cost Fiber Optic links provide cost 
effective isolation of voltages from 10KV to hundreds of KV. 
TTL compatibility with data rates up to 5 MBd can be 
attained using the HFBR-1510/2501/3510. See page 6-5, 
1986 Catalog for more details or contact your Hewlett- 
Packard Field Representative. 
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Hermetic Optocouplers 


Device 


Description 


Application 


Typical 
Data Rate 
(NRZ) 


Current 

Transfer 

Ratio 


Specified 

Input 

Current 


Withstand 

Test 

Voltage 


Page 

No. 


[I n ii 

Hucc 

[3 O-iHVoi 

E il 

E ifVoz 
D1 

E iGND 

E 9 ] 



6N134 


Dual Channel 
Hermetically Sealed 
Optically Coupled 
Logic Gate 


Line Receiver, 
Ground Isolation for 
High Reliability 
Systems 


10M bit/s 


400% Typ. 


10 mA 


1500 Vdc 


J-66 


8102801EC 


DESC Approved 
6N134 


Military/High 

Reliability 


8-69 


6N134TXV 


TXV — Screened 


8-66 


6N134TXVB 


TXVB — Screened 
with Group B 
Data 


Use 8102801EC 
in New Designs 


HCPL-1930 


Dual Channel 
Hermetically sealed 
High CMR Line 
Receiver Optocoupler 


Line receiver, High 
Speed Logic Ground 
Isolation in High 
Ground or Induced 
Noise Environments 


10M bit/s 


400% Typ. 


10 mA 


1500 Vdc 


8-73 


HCPL-1931 


MIL-STD-883 
Class B Part 


Military/High 

Reliability 




|8 Vcc 
|7 NC 

{ 6 Vo 
5 GND 


HCPL-5700 


Single Channel 
Hermetically Sealed 
High Gain Optocoupler 


Line Receiver, Low 
Current Ground 
Isolation, TTL/TTL, 
LSTTL/TTL, CMOS/TTU 


60k bit/s 


200% Min. 


0.5 mA 


500 V dc 


8-79 


HCPL-5701 


MIL-STD-883 
Class B Part 


Military/High 

Reliability 



HCPL-5730 


Dual Channel 
Hermetically Sealed 
High Gain Optocoupler 


Line Receiver, Polarity 
Sensing, Low Current 
Ground Isolation 


8-83 


HCPL-5731 


MIL-STD-883 
Class B Part 


Military/High 

Reliability 


& 


E- 

E- 

s-i 

E^ 


i 

. iVcc 

o-S 
■ >-1 


6N140A 

(6N140) 


Hermetically Sealed 
Package Containing 
4 Low Input Current, 
High Gain Optocouplers 


Line Receiver, Low 
Power Ground 
Isolation for High 
Reliability Systems 


100k bit/s 


300% Min. 


0.5 mA 


1500 Vdc 


8-87 


8302401EC 


DESC Approved 
6N140A 


Military/High 

Reliability 


8-91 


6N140A/883B 

(6N140/883B) 


MIL-STD-883 
Class B Part 


Use 8302401 EC 
in New Designs 


8-87 


6N140TXV 


TXV - Hi-Rel 
Screened 


6N140TXVB 


TXVB - Hi-Rel 
Screened with 
Group B Data 


E r-ii 
E r-i 

E p-S 
E I— 0 

[aF^g] 


4N55 


Dual Channel 
Hermetically Sealed 
Analog Optical 
Coupler 


Line Receiver, 
Analog Signal 
Ground Isolation, 
Switching Power 
Supply Feedback 
Element 


700k bit/s 


9% Min. 


16 mA 


1500 V dc 


8-96 


4N55/883B 


MIL-STD-883 
Class B Part 


Military/High 

Reliability 


4N55TXV 


TXV-Hi-Rel 
Screened 


4N55TXVB 


TXVB - Hi-Rel 
Screened with 
Group B Data 


Use 

4N55/883B in 
New Designs 
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WhlM HEWLETT 
mLrJk PACKARD 


OPTOCOUPLER OPTION 


FOR 2500 vac/ 
1 MINUTE REQUIREMENT 

OPTlOfil 010 


TECHNICAL DATA JANUARY 1986 


Features 

• SPECIAL CONSTRUCTION AND TESTING 

• UL RECOGNITION FOR 2500 V ac/1 MINUTE 
REQUIREMENT (FILE NO. E55361) 

• AVAILABLE FOR ALL PLASTIC OPTOCOUPLERS 

• 480 V ac LINE VOLTAGE RATING 

Description 

Option 010 consists of special construction on a wide range 
of Hewlett-Packard plastic optocouplers. After assembly, 
each unit is subjected to an equivalent electrical perfor¬ 
mance test to insure its capability to withstand 2500 Vac 
input to output for 1 minute. This test is recognized by 
Underwriters Laboratory as proof that these components 
may be used in many high voltage applications. 

Applications 

The 2500 Vac/1 Minute dielectric withstand voltage is 
required by Underwriters Laboratory when components are 
used in certain types of electronic equipment. This require¬ 
ment also depends on the specific application within the 
equipment. Some applicable UL documents are listed 
below. 

UL Spec. 

Number Specification Title 

1577 Standard for Optical Isolators 

Applications 

114 Appliance and Business Equipment 

347 High Voltage Industrial Control 

Equipment 

478 Information Processing and Business 

Equipment 

508 Industrial Control Equipment 

544 Medical and Dental Equipment 

698 Industrial Control Equipment for Use in 

Hazardous Locations 

773 Plug-in, Locking Type Photocontrols 

913 Intrinsically Safe Apparatus and 

Associated Apparatus 

916 Standard for Energy Management 

Equipment 

1012 Power Supplies 

1244 Electrical and Electronic Measuring and 

Testing Equipment 

1410 Television and Video Products 


DEVICE MARKING 


TYPE NUMBER 
DATE CODE 


UL 

RECOGNITION 
OPTION CODE 


Specifications 

All specifications for optocouplers remain unchanged when 
this option is ordered. The 2500 Vac/1 Minute capability is 
validated by a factory 3200 Vac/1 Second dielectric voltage 
withstand test. 

Ordering information 

To obtain this high voltage capability on plastic opto¬ 
couplers order the standard part number and Option 010. 

Examples: 

6N135 HCPL-3700 

Option 010 Option 010 

This option is currently available on all standard catalog 
plastic optocouplers except SL5505. 



ONE 


OPTOCOUPLERS 
















SURFACE MOUNT OPTION 
FOR OPTOCOUPLERS 


OPTION 100 


Features 

• SURFACE MOUNTABLE 

Leads Trimmed for a Butt Joint Connection 

• COMPATIBLE WITH VAPOR PHASE REFLOW AND 
WAVE SOLDERING PROCESSES 

• MEETS ALL ELECTRICAL SPECIFICATIONS OF 
CORRESPONDING STANDARD PART 
NUMBERS 

• LEAD COPLANARITY WITHIN 0.004 INCHES 

• AVAILABLE FOR ALL OPTOCOUPLERS IN 
PLASTIC PACKAGES 

• AVAILABLE IN STANDARD SHIPPING TUBES 

Description 

Option 100 is an optocoupier in a standard sized dual-in-iine 
package, with trimmed ieads (butt joint). The distance from 
the printed circuit board (PCB), to the bottom of the opto¬ 
coupier package, will be typically 0.035 inches. The height of 
the optocoupier package is typically 0.150 inches, leaving a 
distance of 0.185 inches from PCB to the top of the opto¬ 
coupier package. 


Applications 

Option 100 enables electronic component assemblers to 
Include HP optocouplers on a PCB that utilizes surface- 
mount assembly processes. Option 100 does not require 
“through holes” in a PCB. This reduces board costs, while 
potentially increasing assembly rates and increasing compo¬ 
nent density per board. 


Specifications 

All electrical specifications for optocouplers remain un¬ 
changed when this option is ordered. In addition, the 
device will withstand typical vapor phase reflow soldering 
conditions of 215° C for 30 seconds, and wave solder 
immersion for 5 seconds, @ 260°C. 


TECHNICAL DATA JANUARY 1986 



Ordering Information 

Option 100 is available for all optocouplers in plastic 
packages. 

To obtain surface-mountable optocouplers, order the stan¬ 
dard part number and Option 100. 

Examples: 

6N136 HCPL-2200 

Option 100 Option 100 


gJpTION 100 DRAWING 



DIMENSIONS IN MILLIMEtaSS (INCHES) 

Note: For complete dimensions, refer to outline drawing 
of corresponding catalog part number, 
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OUTLINE DRAWING* 




,[ • 


I a 10 (.240) 


(.290) 

C51o) j 


'1 » 

♦--- 

5" TYP. 1 


—1,78 ti)70> MAX. 
^ 1.1&{.047> MAX, 



j 4.70 (.186) MAX. LI 

rZ_i. ANODcjT 

' ^ 0.51 <-020) f— 

MIN, CATHODE 3 


I—.2.92 (.115) MIN. 

11 0.65 (.025) MAX. NC m 

^ ( Q90) •- 

r~“ 2.80 (.110) 

DIMENSIONS IN MIUlMETHES ANO (INCHES). 



Features 


• HIGH SPEED: 1 Mbit/s 

• TTL COMPATIBLE 

• HIGH COMMON MODE TRANSIENT IMMUNITY: 
>1000V//xs TYPICAL 

• 2 MHz BANDWIDTH 

• OPEN COLLECTOR OUTPUT 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 


Description 


HIGH SPIED 
OPTOCOUPL^ 



These idiocde-transistor optocouplers use an insulating layer 
between the light emitting cJioide anid an integrateid photon 
(detector to provi(de electrical insulation between input and out¬ 
put. Separate connection for the photodiode bias and output 
transistor collector increases the speed up to a hundred times 
that of a conventional photo-transistor coupler by reducing the 
base-collector capacitance. 

The 6N135 is for use in TTL/CMOS, TTL/LSTTL or wide 
bandwidth analog applications. Current transfer ratio (CTR) for 
the 6N135 is 7% minimum at Ip = 16 mA. 

The 6N136 is designed for high speed TTL/TTL applications. A 
standard 16 mA TTL sink current through the input LED will 
provide enough output current for 1 TTL load and a 5.6 kO pull- 
up resistor. CTR of the 6N136 is 19% minimum at Ip = 16 mA. 
The HCPL-2502 is suitable for use in applications where 
matched or known CTR is desired. CTR is 15 to 22% at Ip = 16 mA. 
The HCPL-4502 provides the electrical and switching perfor¬ 
mance of the 6N136 and increased ESD protection. 

*JEDEC Registered Data (The HCPL-2502 and HCPL-4502 are not 
registered.) 


HCPL-2502 

HCPL-4502 


TECHNICAL DATA JANUARY 1986 


SCHEMATIC , 

, '00 8 

2 If J 

ANODE O--1 

V, ^ 

’CC 

JB. 6 

3 

7< 

V 

1-O GND 

I'B 
) ** 

'b 



**Note: For HCPL-4502, pin 7 is not connected. 


Applications 

• Line Receivers — High common mode transient immunity 
(>1000 V//as) and low input-output capacitance (0.6pF). 

• High Speed Logic Ground Isolation — TTL/TTL, TTL/LTTL, 
TTL/CMOS, TTL/LSTTL. 

• Replace Slow Phototransistor Isolators — Pins 2-7 of the 
6N135/6 series conform to pins 1-6 of 6 pin phototransistor 
couplers. Pin 8 can be tied to any available bias voltage of 
1.5V to 30V for high speed operation. 

• Replace Pulse Transformers — Save board space and 
weight. 

• Analog Signal Ground Isolation — Integrated photon detec¬ 
tor provides improved linearity over phototransistor type. 

Absolute Maximum Ratings 

Storage Temperature* . -55° C to-f 125° C 

Operating Temperature* . -55°Cto100°C 

Lead Solder Temperature* . 260° C for 10s 

(1.6mm below seating plane) 

Average Input Current — If* ... 25mAli I 

Peak Input Current — If* . 50mAl2l 

(50% duty cycle, 1 ms pulse width) 

Peak Transient Input Current — If* ... 1.0A 

(<Vs pulse width, 300pps) 

Reverse Input Voltage — Vr* (Pin 3-2) . 5V 

Input Power Dissipation* . 45mWl3l 

Average Output Current — lo* (Pin 6) . 8mA 

Peak Output Current* . 16mA 

Emitter-Base Reverse Voltage* (Pin 5-7, except -4502) ... 5V 

Output Voltage* — Vq (Pin 6-5).-0.5V to 15V 

Supply Voltage* — Vq (Pin 6-5).-0.5V to 15V 

Output Voltage — Vo (Pin 6-5) . -0.5V to 20V 

Supply Voltage — Vcc (Pin 8-5) . -0.5V to 30V 

Base Current — Ib* (Pin 7, except HCPL-4502). 5mA 

Output Power Dissipation* . lOOmWl^l 

CAUTION: The small junction sizes inherent to the design of this 
bipolar component increases the component’s susceptibility to ^ 
damage from electrostatic discharge (ESD). It is advised that 
normal static precautions be taken in handling and assembly of 
this component to prevent damage and/or degradation which may 
be induced by ESD. 

See notes, following page. 
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Electrical Specifications 


Over recommended temperature (Ta = 0° C to 70° C) unless otherwise specified. 


Parameter 

Sym. 

Device 

Min. 

WEBSSM 

Max. 

Units 

Test Conditions 

Ptg. 

Note 

Current T ransfer Ratio 




HBBi 



If == 16 mA, Vo 0.4V, Vcc = 4.6V 
Ta-25°C 

L2,4 

5,12 

BwigHPI 




■1 

HCPL-2502 


18 

22 

m 



m 

19 



If ^ 16mA. Vo ^ 0.5V. Vcc 4.5V 

6 



■1 


Hi 

Logic tow 

Output Voltage 

VOL 

6N135 



0.4 

V 

If“ 16 mA, io “ 1-tmA* Vcc “4.5V, 
Ta-^25°C 



6IM13e 

HCPL-2502 

HCPL-4502 





If ^ 16mA. Io ^ 2.4mA, Vcc ^ 4.6V, 
Ta-^26°0 

Logic High 

Output Current 

lOH* 

■■■ 


mn 



If ^ 0mA. Vo - Vcc == 6,5V 

Ta-25°C 

6 



m 

momi 

1 


lF==0mA, Vo ^ Vcc ^ 15V 

Ta-25°C 



IBM 




50 

aA 

If 0mA, Vo Vcc ^ 15V 




IBl 


m 

iQi 



If ” 16mA, Vo " Open, Vcc - 16V | 




mi 


■ 


a 


If ” 0mA, Vo - Open, Vcc “ 15V ^ 

Ta = 25°C 

i 


mm 




. 2 ... 

aA 

Ip ~ 0mA, Vo “ Open, Vcc = 15V 




wm 



1.6 j 


V 

lF^16mA,TA==25°C 

El 


Temperature Coefficient 
of Forward Voltage 

1^ 






If —16mA 




BVr* 





V 

|r^10aA,Ta-25°C 




C|N 



60 



f ^ 1 MHz, Vf == 0 



Input-Output 

losul^tfori I" 

ll-O* 





■1 

45% RH, t 5s, V|.o = 3kV dc, 
Ta-25°C 


6,11 

1 OPT, 010 

V|SO 








13 

Resistance (Input-Output) 

RhO 



1012 


n 

Vi^o ^ SOOVdc 


6 

Capacitance 

(Input-Output) 

Cl-0 



0.6 


pF 

f-lMH2 


6 

Transistor DC 

Current Gain 

Hfe 



150 



Vo ^ 5V. Io == 3mA 




*For JEDEC registered parts. **AII typicals at Ta = 25°C 

Switching Specifications at Ta = 25° C Vcc = 5V, If = 16mA, unless otherwise specified 


Parameter 

Sym. 

Device 

Min. 

Typ.** 

Max. 

Units 

Test Conditions 

Pig* 

Note 

Propagation Delay 

Time to Logic Low 
at Output 

tPHL* 

6N135 


0.2 

1.5 

AS 

RL^4.1kO 

5,9 

8,9 

6N136 

HCPL-2602 

HCPL-4502 


0.2 

0,8 

MS 

Rl = L9kn 

Propagation Delay 

Time to Logic High 
at Output 

tPLH* 

6H135 


1.3 

1.5 

fiS 

BL^4.1kn 

5,9 

8.9 

6N136 

HCPL-2502 

HCPL-4502 


0.3 

0.8 

MS 

RL-1.9ka 

Common Mode Tran¬ 
sient Immunity at Logic 
High Level Output 

|cMh| 

6N135 


1000 


V/mS 

If ^ 0mA, VcM ^ 10 Vp* 0 , Rl ^ 4.1ka 

10 

7,8,9 

6N136 

HCPL-2502 

HCPL-4502 


1000 


V/ms 

ip 0 m, VcM ~ 10 Vp^p, Rl 1.9kn 

Common Mode Tran¬ 
sient Immunity at Logic 
Low Level Output 

! 

|cml| 

6N135 


1000 1 


V/ms 

VcM=-10Vp_p„BL^4.1ka j 

10 

7.8,9 

6N136 

HCPL-2502 

HCPt-4502 


1000 


v/m$ 

i 

VCM-10Vp-p,RL-1.9ka 

Bandwidth 

1 BW 


1 

2 

_1 

MHz j 

RL^iooa 

8 : 

10 


NOTES: 1. Derate linearly above 70°C free-air temperature at a rate of 0.8mA/°C. 

2. Derate linearly above 70°C free-air temperature at a rate of 1.6mA/°C. 

3. Derate linearly above 70°C free-air temperature at a rate of 0.9mW/°C. 

4. Derate linearly above 70° C free-air temperature at a rate of 2.0mW/°C. 

5. CURRENT TRANSFER RATIO is defined as the ratio of output collector 
current, Iq, to the forward LED input current. Ip, times 100%. 

6. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted 
together and Pins 5,6, 7, and 8 shorted together. 

7. Common mode transient immunity in Logic High level is the maximum 
tolerable (positive) dVciyi/dt on the leading edge of the common mode 


pulse Vc|y/|, to assure that the output will remain in a Logic High state (i.e., Vq > 2.0V). 
Common mode transient immunity in Logic Low level is the maximum tolerable (negative) 
dVcM^dt on the trailing edge of the common mode pulse signal, Vqi^], to assure that the 
output will remain in a Logic Low state (i.e., Vq < 0.8V). 

8. The 1.9kn load represents 1 TTL unit load of 1.6mA and the 5.6krx pull-up resistor. 

9. The 4.1 kfZ load represents 1 LSTTL unit load of 0.36mA and 6.1 kn pull-up resistor. 

10. The frequency at which the ac output voltage is 3dB below the low frequency asymptote. 

11. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test. 

12. The JEDEC registration for the 6N136 specifies a minimum CTR of 15%. HP guarantees a 
minimum CTR of 19%. 

13. See Option 010 data sheet for more information. 
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6N135 

6N13e, HCPL-4502 


NORMALIZED 
Ip »1$mA 
Vo *a4V 
Vcc*sv 
Ta 



T. - TEMPERATURE -°C 


Figure 5. Propagation Delay vs. Temperature. 


Ta - TEMPERATURE - “C 

Figure 6. Logic High Output Current vs. Temperature. 
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SMALL SIGNAL CURRENT TRANSFER RATIO 


-^-J- 

Ta “ 26“ C, Rt ^ Vcc = 5V 



/ 





/ 




I 

I 

uJ 


0 4 8 12 16 25 

Ip - quiescent INPUT CURRENT - mA 

Figure 7. Small-Signal Current Transfer Ratio vs. Quiescent 
Input Current. 



0.1 1.0 
f- FREQUENCY - MHz 


>■ 20kS2 

L—k^3053 




0.1 I ] 

560S2 > icon5 


Figure 8. Frequency Response 




Figure 9. Switching Test Circuit. * 
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OUTLINE DRAWING* 


„ 9,40 (>370) ^ 
9.90 (.390) 


lal I?1 


m 


xxxx^ 

YYWWRJ 


P«Nl 

ONE 


0.18 (.007) 
0.331.013) 


♦ 


linsnsra 

—*H 1.71 

j-^i— 1.191.047) MAX. 


TYPE NUMBER , 

DATE CODE \ 

7.36 (iaiO) 0.60 (.260) 
. 310) I 1 

|jyL 

RECOGNITION 



1 4.70 (.185) MAX. 

JL ! 

JL ANOl 



-0.51 (.020) r—!• , 

MIN. CATHODE m—' 


2.92 (.115) MIN, 
0.6B (.025) MAX. 


= 0 


E 


I^Vcc 


13 Vt, 




3 Vo 
^GND 


2.80 (.110) 

DIMENSIONS IN MILLIMETRES AND (INCHES), 


SCHEMATIC 



Absolute Maximum Ratings 


Storage Temperature . -55° C to +125°C 

Operating Temperature . -55°Cto100°C 

Lead Solder Temperature . 260°C for 10s 

(1.6mm below seating plane) 

Average Input Current — If . 25mAl‘'l 

Peak Input Current — Ip . 50mAl21 

(50% duty cycle, 1 ms pulse width) 

Peak Transient Input Current — If . 1.0A 

{<^^JLS pulse width, SOOpps) 


Reverse Input Voltage — Vr (Pin 3-2) . 3V 

Input Power Dissipation . 45mW*^' 

Average Output Current — lo (Pin 6) . 8mA 

Peak Output Current . 16mA 

Emitter-Base Reverse Voltage (Pin 5-7) . 5V 

Supply and Output Voltage — Vcc (Pin 8-5), 

Vo (Pin 6-5) . -0.5V to 15V 

Base Current — Ib (Pin 7) . 5mA 

Output Power Dissipation . lOOmWl"^! 


Electrical Specifications 


(Ta = 25°C) unless otherwise specified. 


Parameter 

Symbol 

MIm 

Max. 

Units 

Test Conditions 

Note 

Current Transfer Ratio 

CTR 

15 

40 

% 

If 16mA, Vo = 0.4V, Vcc - 4.5V 

5 

CTR 

8 


% 

iF ^ 2mA, Vo - 5.0V, Vcc ^ 4.5V 

Logic Low 

Output Voltage 

VOL 


0.4 

V 

If » 16mA, lo = 2.4mA, Vcc - 4.6V 


Logic High 

Output Current 

iOH 


50 

nA 

If = 0mA, Vo^Vcc==^iov 


lOH 


25 


If = OmA, Vo == Vcc = 10V, Ta = 70° C 


input Forward Voltage 

Vf 


1.8 

V 

If - 20mA 


input Reverse Current 

1 

In 


50 


Vr = 3V 


Input-Output Insulation 1 
Leakage Current 

h-o 


1.0 

H[[ 

45% Relative Humidity, t = 5s 

Vi-o = 1500Vdc 

Bi 

Resistance 

(tnput-Output) 

R(-o 

10® 


[Bll 

V(~o lOOVdc 

B 

Transistor DC 

Current Gain 

bFE 

100 

400 

- 

Vo - 5V, lo 3mA 

B 

Capacitance 

C)~o 


1.3 

pF 

f ^ 1 MHz 

El 


L 
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Switching Specifications at Ta=25°c 

Vcc = 5V, If = 16mA, unless otherwise specified 


Parameter 


Mfn. 

Max. 

Units 

Test Conditions 

Note 

Propagation Delay 

Time to Logic Low at 
Output (Fig. 1) 

^PHL 


0.8 

MS 

Rl= 1.9kn 

m 

Propagation Delay 

Time to Logic High at 
Output (Fig. 1) 

^PLH 


0.8 

MS 

I.QkO 

7 

Breakdown Voltage 
Collector/Emitter 

V(BR) CEO 

22 


V 

Ic = 10mA 

8 

Breakdown Voltage 
Collector/Base 

V,BR) CBO 

40 


V 

lc= lOiuA 


Breakdown Voltage 
Emitter/Base 

V{BR) EBO 

3 


V 

Ie = 10/iA 


Collector/Base 

Current 

*CBO 


50 

nA 

VcB = 22V 



Notes: 

1. Derate linearly above 70°C free-air temperature at a rate of 0.8mA/ °C. 

2. Derate linearly above 70°C free-air temperature at a rate of 1.6mA/ °C. 

3. Derate linearly above 70°C free-air temperature at a rate of 0.9mW/°C. 

4. Derate linearly above 70°C free-air temperature at a rate of 2.0mW/°C. 

5. CURRENT TRANSFER RATIO is defined as the ratio of output collector current, lo, to the forward LED input current, Ip, times 100%. 

6. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together. 

7. The 1.9 Kn load represents 1 TTL unit load of 1.6 mA and the 5.6 KO pull-up resistor. 

8. Duty Cycle < 2%, Pulse Width < 300 /jls. 



Figure 1. Switching Test Circuit. 


CA U TION: The small junction sizes inherent to the design of this 
bipolar component increases the component’s susceptibility to 
damage from electrostatic discharge (ESD). It is advised that 
normal static precautions be taken in handling and assembly of 
this component to prevent damage and/or degradation which may 
be induced by ESD. 
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Wlw% HEWLETT 
PACKARO 


DUAL HIGH SPEED 
OPfOCOUPLER 


HCPL-2530 

HGPL-2531 


TECHNICAL DATA JANUARY 1986 




Features 

• HIGH SPEED: 1 Mbit/s 

• TTL COMPATIBLE 

• HIGH COMMON MODE TRANSIENT IMMUNITY: 
> 1000V/MS TYPICAL 

• HIGH DENSITY PACKAGING 

• 3 MHz BANDWIDTH 

• OPEN COLLECTOR OUTPUTS 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 


Applications 

• Line Receivers — High common mode transient immunity 
(>1000V/iUs) and low input-output capacitance (0.6pF). 

• High Speed Logic Ground Isolation — TTL/TTL, TTL/ 
LTTL, TTL/CMOS, TTL/LSTTL. 

• Replace Pulse Transformers — Save board space and weight. 

• Analog Signal Ground Isolation — Integrated photon de¬ 
tector provides improved linearity over phototransistor type. 

• Polarity Sensing. 

• Isolated Analog Amplifier — Dual channel packaging en¬ 
hances thermal tracking. 


Description 

The HCPL-2530/31 dual couplers contain a pair of light 
emitting diodes and integrated photon detectors with 
electical insulation between input and output. Separate 
connection for the photodiode bias and output transistor 
collectors increase the speed up to a hundred times that of 
a conventional phototransistor coupler by reducing the 
base-collector capacitance. 

The HCPL-2530 is for use in TTL/CMOS, TTI7LSTTL or 
wide bandwidth analog applications. Current transfer ratio 
(CTR) for the -2530 is 7% minimum at Ip = 16 mA. 

The HCPL-2531 is designed for high speed TTL/TTL 
applications. A standard 16 mA TTL sink current through 
the input LED will provide enough output curent for 1 TTL 
load and a 5.6 kH pull-up resistor. CTR of the -2531 is 19% 
minimum at If = 16 mA. 


Absolute Maximum Ratings 

Storage Temperature .-55°C to+125°C 

Operating Temperature.-55°C to +100°C 

Lead Solder Temperature. 260°C for 10s 

(1.6mm below seating plane) 

Average Input Current — Ip (each channel). 25mAHI 

Peak Input Current — Ip (each channel). 50mA 12] 

(50% duty cycle, 1 ms pulse width) 
Peak Transient Input Current — Ip (each channel) .... 1.0 A 

pulse width, SOOpps) 

Reverse Input Voltage — Vr (each channel).5V 

Input Power Dissipation (each channel). 45mW[3] 

Average Output Current — Iq (each channel). 8mA 

Peak Output Current — Iq (each channel).16mA 

Supply Voltage - Vcc (Pin 8-5).- 0.5V to 30V 

Output Voltage - Vo (Pin 7,6-5).- 0.5V to 20V 

Output Power Dissipation (each channel). 35mWl4] 
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Electrical Specifications 


Over recommended temperature (T/\ = 0°C to 70°C) unless otherwise specified. 


Param6it«r 

Sym, 

Device 

HCPL- 

Min. 

Typ."" 

--- 

Max. 

Units 

Test Conditions 

Fig. 

Note 

Current Transfer Ratio 

CTR 

2530 

7 

18 


% 

1F « 16mA, Vq - 0.5V, Vcc = 4.5V 
Ta = 25^C 

1,2 

5,6 

2531 

19 

24 


% 

2530 

5 



% 

Ip ^ 16mA, Vq = 0.5V, Vcc == 4.5V 

2531 

15 



% 

Logic Low 

Output Voltage 

VOL 

2530 


0.1 

0.5 

V 

Ip = 16mA, Iq = 1.1mA, Vcc == 4.5V, 
Ta^25“C 


5 

2631 


0.1 

03 

V 

Ip - 16mA, Iq ~ 2.4mA, Vcq -4.5V, 
Ta^2^°C 


Logic High 

Output Current 

)OH 



3 

500 

nA 

Ta - 25®C, Ipt = Ip2 ** 0, 

Vot ® Vo2 ^ Vcc “ 53V 

6 

5 




50 

juA 

*F1 ^ *F2""C, 

V01 ** Vo2 « Vcc ~ 15V 


5 

Logic Low 

Supply Current 

JCCL 



100 


uA 

Ipi *= Ip2 16niA 

Vqi == V02 - CPB'^r Vcc = 15V 



Logic High 

Supply Current 

*CCH 



0.05 

4 

pA 

*F1 ~ *F2 “ CmA 

Voi - Vo2 *“ Open, Vcc ^ 15V 



Input Forward Voltage 

Vp 



1.5 

1.7 

V 

Ip « 16mA, Ta==25®C 

3 

S 

Temperature Coefficient 
of Forward Voltage 

AVf 

AT A 



-1.6 


mV/’C ; 

Ip-16mA 


5 

Input Reverse 

Breakdown Voltage 

Vr 


5 



V 

lp = 10pA,TA='25®C 


5 

Input Capacitance 


. 


60 

. 

pF 

f « 1MHz, Vf==0 


5 

Input-Output 





1 , 

pA 

45% RH.t ^6s, Vpo== 3kV dc.TA=^25^C 


7,13 

OPT. 010 

V|SO 


2500 i 



Vrm$ 

RH<50%, t==1 min. 

! 

14 

Resistance 

Onput-Ou^ut^ 

RhO 



1012 


a 

V|«o^500Vdc 


7 

Capacitance i 

t Input-Output) 

<^l-0 



0.6 : 


pF 

f« 1MHz 


7 

Input-Input Insulation 
Leakage Current 

i 



0.005 


pA 

45% Relative Humidity, t 6 s 

V(»l« BOOVdc 


8 

Resistance (Input-Input) 

R|-l ^ 



1011 


a 

^ 500Vdc 


8 

Capacitance 
(Input-Input) 

Cm 



0.25 


pF 

f«1MHz 


8 


*For JEDEC registered parts. *»AII typicals at 25“C. 

Switching Specifications at Ta=25°c Vcc 5V, Ip = 16mA, unless otherwise specified 


Parameter 

Sym. 

Device 

HCPL^ 

Min. 

Typ, 

Max. 

Units 

Test Conditions 

Fig. 

Mote 

Propagation Delay 

Time To Logic Low 
at Output 

tpHL 

2530 


0.2 

13 

ps 

Rt«4.1 kn 

5.9 

10,11 

2531 


0.2 

0.8 

PS 

Rt = 1 .Okn 

Propagation Delay 

Time to Logic High 
at Output 

tPLH 

2530 


1.3 

1.5 

PS 

Rt «4.1 kl^ 

5,9 

10,11 

2631 


0.3 

0.8 

PS 

Rl ~ 1.0kO 

Common Mode Tran¬ 
sient immunity at Logic 
High Level Output 

|cmh1 

. 1 

2530 


1000 j 


V/ps 

Ip ^OrnA.RLM.I kO,VcM'**0Vp.p 

10 

9,10,11 

2531 


1000 


V/ps 

1 p«0m A, R .9kf2, VcM**! 6Vp.p 

Common Mode Tran- 
sient Immunity at Logic 
Low Level Output 

|cml| 

2630 i 


1000 


V/p$ 

Vciy)=10Vp.p, Rt-4.1k« 

10 

9,10,11 

2531 


1000 


V/ps 

VcM = 10Vp,p, Rl « T9kO 

Barxlwldth 

BW 



3 


MHz 

Rt- lOOn 

8 

1 

12 


NOTES: 

1. Derate linearly above 70°C free-air temperature at a rate of 0.8mA/°C. 

2. Derate linearly above 70°C free-air temperature at a rate of 1.6mA/°C. 

3. Derate linearly above 70°C free-air temperature at a rate of 0.9mW/°C. 

4. Derate linearly above 70°C free-air temperature at a rate of 1.0mW/°C. 

5. Each channei. 

6. CURRENT TRANSFER RATIO is defined as the ratio of output collector 
current, Iq, to the forward LED input current. Ip, times 100%. 

7. Device considered a two-terminal device: Pins 1, 2,3, and 4 shorted 
together and Pins 5,6, 7, and 8 shorted together. 


8. Measured between pins 1 and 2 shorted together, and pins 3 and 4 
shorted together. 

9. Common mode transient immunity in Logic High level is the maximum 
tolerable (positive) dVci\/|/dt on the leading edge of the common mode 
pulse VcM. to assure that the output will remain in a Logic High state 
(i.e., Vq > 2.0V). Common mode transient immunity in Logic Low 
level is the maximum tolerable (negative) dVcM/dt on the trailing 
edge of the common mode pulse signal, VcM. to assure that the output 
will remain in a Logic Low state (i.e., Vq < 0.8V). 

10. The I.Okfl load represents 1 TTL unit load of 1.6mA and the 5.6kf2 
pull-up resistor. 


n. The 4.1 kn load represents 1 LSTTL unit 
load of 0.36mA and 6.1 kn pull-up resistor. 

12. The frequency at which the ac output 
voltage is 3dB below the low 
frequency asymptote. 

13. This is a proof test. This rating is equaily 
validated by a 2500 Vac, 1 sec. test. 

14. See Option 010 data sheet for more 
information. 
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o - OUTPUT CURRENT 



Figure 1. DC and Pulsed Transfer Characteristics. 



Ip - INPUT CURRENT - itiA 


Figure 2. Current Transfer Ratio vs. Input Current. 



1.10 1.20 1.30 1.40 1.50 

Vp - FORWARD VOLTAGE - VOLTS 


Figure 3. Input Current vs. Forward Voltage. 



-60 -40 -20 0 20 40 60 80 100 120 140 

T^ - TEMPERATURE-"C 

Figure 4. Current Transfer Ratio vs. Temperature. 




Figure 5. Propagation Delay vs. Temperature. 


Figure 6. Logic High Output Current vs. Temperature. 
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WL^ HBWLETT 
mi^HM PACKARD 


LOW INPUT CURRENT 
LOGIC CATE 
OPTOCOUPLER 


HCPL-2200 


TECHNICAL DATA JANUARY 1986 



Features 


• COMPATIBLE WITH LSTTL, TTL, AND CMOS 
LOGIC 

• 2.5 MBAUD GUARANTEED OVER 
TEMPERATURE 

• LOW INPUT CURRENT (1.6 mA) 

• WIDE Vcc RANGE (4.5 TO 20 VOLTS) 

• THREE STATE OUTPUT (NO PULLUP 
RESISTOR REQUIRED) 

• GUARANTEED PERFORMANCE FROM O^C 
TO+85°C 

• INTERNAL SHIELD FOR HIGH COMMON 
MODE REJECTION 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 

Applications 

• Isolation of High Speed Logic Systems 

• Computer-Peripheral Interfaces 

• Microprocessor System Interfaces 

• Ground Loop Elimination 

• Pulse Transformer Replacement 

• Isolated Buss Driver 

• High Speed Line Receiver 

Description 

The HCPL-2200 is an optically coupled logic gate that com¬ 
bines a GaAsP LED and an integrated high gain photon 
detector. The detector has a three state output stage and has 
a detector threshold with hysteresis. The three state output 
eliminates the need fora pullup resistor and allows fordirect 
drive of data busses. The hysteresis provides typically 0.1 


OUTLINE DRAWING 



DIMENSIONS IN MILLIMETRES AND (INCHES). 


mA of differential mode noise immunity and eliminates the 
potential for output signal chatter. The detector 1C has an 
internal shield that provides a guaranteed common mode 
transient immunity of 1,000 volts/jusec. Higher CMR speci¬ 
fications are available upon request. Improved 
power supply rejection eliminates the need for special 
power supply bypassing precautions. 

The Electrical and Switching Characteristics of the HCPL- 
2200 are guaranteed over the temperature range of 0°C to 
85°C. The HCPL-2200 is guaranteed to operate over a Vcc 
range of 4.5 volts to 20 volts. Low Ip and wide Vcc range 
allow compatibility with TTL, LSTTL, and CMOS logic. Low 
If and low Ice result In lower power consumption compared 
to other high speed optocouplers. Logic signals are trans¬ 
mitted with a typical propagation delay of 160 nsec when a 
120 pF peaking capacitor is used in parallel with the 1.1 Kfl 
current limiting resistor. 

The HCPL-2200 is useful for isolating high speed logic inter¬ 
faces, buffering of input and output lines, and implementing 
isolated line receivers in high noise environments. 


Recommended Operating Conditions 


Parameter 

Symbol 

Min. 

Max. 

Units 

Power Supply Voltage 

Vcc 

4.5 

20 

Volts 

Enable Voltage High 

Veh 

2,0 

20 

Volts 

Enable Voltage Low 

Vel 

0 

0.8 

Volts 

Forward Input Current 

If(on) 

1.6 

5 

mA 

Forward input Current 

If(off) 

— 

0.1 

mA 

Operating Temperature 

Ta 

0 

BSin 

°C 

Fan Out 

N 


4 

TTL Loads 


3-1 


OPTOCOUPLERS 
















Recommended Circuit Design 


t 120 pF 
(OPTIONAL) 


TTL^ 
DATA nJ OR 
INPUT^LSTTL^ 


E 3 . 


>-o 

>'1' UPT0 16LSTTL 
I LOADS 

OR4TTLLOADS 


The 120 pF capacitor may be omitted in applications where 500 ns 
propagation delay is sufficient. 

Figure 1. Recommended LSTTL to LSTTL Circuit 

Electrical Characteristics 

For 0° C < TaII ] < 85° C. 4.5 V < Vcc < 20 V, 1 .6 m A < If{ON) < 5 mA, 
0 mA < If(OFF) < 0.1 mA. All Typicals at Ta = 25° C, Vcc = 5V, If(ON) 

Rarameter _ Symbol Min. Typ, Max^ 

Logic Low Output Voltage Vol 0 5 

Logic High Output Voltage Voh 2.4 * 


Output Leakage Current , 
(VouT>Vcc) 

Logic High Enable Voltage Veh 



Logic Low Enable Current 


Logic Low Supply Current 


Logic High Supply Current IccH 

lOZL 

High Impedance State 
Output Current 

Logic Low Short Circuit 
Output Current 

Logic High Short Circuit 
Output Current 

Input Current Hysteresis 
Input Forward Voltage 


input Fteverse Breakdown ^ 
Voltage ^ 

Input Diode Temperature ; AVp 
Coefficient 

Input-Output t|. 0 * 

Insulation .... 

OFT, 010 V|so 
Input-Output Resistance Rr-O 

Input-Output Capacitance Ci-^o 

Input Capacitance CiN 

*For JEDEC registered parts. 


Absolute Maximum Ratings 

(No Derating Required up to 70°C) 

Storage Temperature .... -55°C to+125°C 

Operating Temperature .. -40°C to+85°Cii] 

Lead Solder Temperature . 260°Cfor10 s 

(1.6 mm below seating plane) 

Average Forward Input Current — Ip . 10 mA 

Peak Transient Input Current — If .. 1A 

(<1 MS Pulse Width, 300 pps) 

Reverse Input Voltage .. 5V 

Supply Voltage — Vcc ... O.OV min., 20V max. 

Three State Enable Voltage 

— Ve . -0.5V min., 20V max. 

Output Voltage — Vo . -0.5V min., 20V max. 

Total Package Power 

Dissipation — P . 210 mWC] 

Average Output Current — lo . 25 mA 


2.0 V < Veh < 20 V, 0.0 V < Vel < 0.8 V, 

= 3 mA unless otherwise specified. 

Units T^t Conditions _ 

Volts lOL - 6.4 mA 14 TTL Loads) 

Volts loH '2.6 mA *Vq|..| Vqc ~ 2.1 V 

"m. ' Vq^ 5.5V"'. iF^^SmA. 

mA Vo 20 V Vcc = 4.5V 


260 

M 

Ven==20V 

-0.32 

mA 

Ven^0.4V 

6.0 

mA 

Vcc « 5.5V 

if - 0 mA 

7.5 

mA 

Vcc^20V 

Ve - Don't Care 

4.6 

mA 

Vcc 6.5V 

lF«f5 mA, 

6.0 

mA 

; Vcc«=20V 

Ve ** Don’t Care 

-20 

fxA 

Vo * 0.4V 


20 

mA 

Vo ^ 2.4V 


100 


Vo ^ 5.5V 

Ven “ 2V, If « 0 

600 

pA 

Vo == 20V 




mA 

_ mA 

mA 

mA 

mA 

TtO Volte” 


Vo « Vcc ^ 6.5V 

Vo ^ Vcc ^ 20V _ 

Vcc ^ 5.5V J 

vcc^2av ^ 

Vcc^SV __ 

lF==5mA,TA==^a5^C 

la«tOMatTA=^25°C 



If “ 0 mA 

If - 5 mA. 
Vo * GND 


mV/°C If ^ 5 mA 

1 mA 45% 5s.V|.o=^3kV dc^TA^25°C" 

^RMS ^ 50%, t 1. min. 
ohms Vih-o - 500 VDC 

.. pF.” i ^ 1 MHz^"vt^o"^'o VOC. 

pF MHz, VF^0V.Pins2and3 
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VoL - LOW LEVEL OUTPUT VOLTAGE 


Switching Characteristics For 0°C < TaI'’ 1 < 85°C, 4.5V < Vcc < 20V, 1.6 mA < If(ON) < 5 mA, 

0.0 mA < If(OFF) ^ 0.1 mA. All Typicals at Ta = 25°C, Vcc = 5V, If(ON) = 3 mA unless otherwise specified. 


Propagation Delay Time to 
Logic Low Output Level 

Propagation Delay Time to 
Logic High Output Level 

Output Enable Time to 
Logic High 

Output Enable Time to 
Logic Low 

Output Disable Time 
from Logic iigh 

Output Difible Time 
from Logic Low 

Output Rise Time {10-W# 
Output Fall Time (9%10%) 

Logic High Commori Mode 
Transient Immunity 

Logic Low Oommon Mode 
Transient Immunity 


ilymiol 

Min. 

Typ. 

ilpax. 

Units 

tPHL 


210 1 


ns 



160 

lipo 


tpLH 


170 


ns 



115 . 

300 


tPZH 


25 


iiilisnJIsi 

tPZL 


28 


ns 

tPHZ 


105 


ns 

tpLZ 


60 


ns 

tr 


55 


ns 

tf 


15 


ns 

|cmh| 

1000 

10,000 


' V/a<s 

1 

|cml| 

1000 

10,000 


^ V/jus 







“EXI 






If 

= 0 mA j 



























— 

_^ 





















1 








j 


_] 








1.10 1.20 1.30 1.40 1.50 

Vp - FORWARD VOLTAGE - VOLTS 


Figure 5. Typical Input Diode Forward 
Characteristic 


Test Conditions 

Without Peaking Capacitor 
With Peaking Capacitor 
Without Peaking Capacitor 
With PeakingxOapacItor 


TA^25°a If == 1.6 mA 
VcM “ 50 V 

VcM=50V 


Figu|fe 

Nile 

6,7 

4,5 

6,7 

8,10 

4,5 

8,9 


8,10 


8,9 




6,11 


12,13 

6 

12,13 

6 


-60 -40 -20 0 20 40 60 80 100 

Ta - TEMPERATURE - “C 

Figure 2. Typical Logic Low Output 
Voltage vs. Temperature 






\ 




Vo“2.7v' 

V- 




A 



Vo » 2.4V 










— 

— 






-j 

— 

Vcc = 4.5V 
Ta = 25''C 





lot- 

- -2.6 mA 






-60 -40 -20 0 20 40 60 80 100 

Ta - temperature-°C 


Figure 3. Typical Logic High Output 
Current vs. Temperature 


.5 1 1.5 

If - INPUT CURRENT - mA 


PULSE 

GENERATOR 
tR = tp = 5 ns 
f=100 kHz 
10% DUTY 
CYCLE 

Vo =5V 


u 

input 1—*^rr 

MONITORiNGl-=. 
NODE r— 

HCPL Vcc 
2200 

°-t "T H 

Rl ^ 1 fJ" 

P 

s 1 n 



Figure 4. Output Voltage vs. Forward 
Input Current 


Vcc=6V I 1 1 I ' 

Cl (120 pF) PEAKING CAPACITOR 
IS USED. SEE FIGURE 6. 


THE PROBE AND JIG CAPACITANCES ARE 
INCLUDED IN Ci AND C2 

Rl 2.15 Kn 1.1 Kfl 68lfr 

IpIPN) 1.6 mA I 3 mA 5 
ALL DIODES ARE1N916 0R 1N3064 


_If (ON) 

lr50% If(ON) 
^-^OmA 

-\l3iLvoL 


Figure 6. Test Circuit for tpLH, tpHb tp 
and tf 


-60 -40 -20 0 20 40 60 80 100 

Ta - TEMPERATURE-°C 


Figure 7. Typical Propagation Delays vs. 
Temperature 
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PULSE 

GENERATOR 
Zo = 50J2 
tr = tf = 5ns 


Cl = 15 pF INCLUDING PROBE 
AND JIG CAPACITANCE 


input Vc I I t . ^ 

MONITORING 

Di^ ARE 1N9160R 1N3064“ 

~ 3— 

—H tpzL t"« tpLZ — ■ 

OUTPUT SI CLOSEoii aV . 

Vo S2 OPEN ^ ■ ' - —T— 






Cl 

16 pP 

. 1 y 

Vcc 

20V 

/4.5V 









i 

.1 







20V 

''4,5V 

. 





tpjri 













-40 -20 0 20 40 


Ta - TEMPERATURE - °C 




- 

- 

Cl 

t 

^ 15 pf 

— 

2QV 




r 



4,SV 








20V 



• — 

—4-— 

tFZH 


_ 

^.$V 


l: 



_ 





-40 -20 0 20 40 60 80 100 


Ta - TEMPERATURE - °C 


Figure 8. Test Circuit for tpHz. tpzH> *PLZ> 
and tpzL 


Figure 9. Typical Logic Low Enable 
Propagation Delay vs. Temperature 


Figure 10. Typical Logic High Enable 
Propagation Delay vs. Temperature 






—p-p- 
Vcc«*6V 

Cl * 15 dF 








/ 

























1 










-60 -40 -20 0 20 40 60 80 100 


Ta - TEMPERATURE-°C 


HCPL Vcc 

U-h 

2200 





Ihl 

1 GND 



MONITORING 

NODE 


SWITCH AT A: If = 1.6 mA 

OUTPm- \Z_Vo(min)* \j 

OUTPUT SWITCH AT B: Ip = 0 mA 
Vo ^ -w_ /maxi* /\ 



VcM - COMMON MODE TRANSIENT VOLTAGE - V 


Figure 11. Typical Rise, Fall Time vs. 
Temperature 


Figure 12. Test Circuit for Common Mode 
Transient Immunity and Typical 
Waveforms 


Figure 13. Typical Common Mode 
Transient Immunity vs. Common Mode 
Transient Amplitude 


Z120 pF (OPTIONAL) , 




VCC2 Rl_ 

5V 1.1K 



120 pF (OPTIONAL) 


D1 (1N916) REQUIRED FOR 
ACTIVE PULL-UP DRIVER 



OPEN 

COLLECTOR 

GATE 


Figure 14. LSTTL to CMOS Interface Circuit 


The 120 pF capacitor may be omitted in applications 
)tes: ' ~ 

Derate total package power dissipation, P, linearly above 70° C free air 5. 
temperature at a rate of 4.5 mW/°C. 

Duration of output short circuit time should not exceed 10 ms. 6. 

Device considered a two terminal device: pins 1, 2, 3 and 4 shorted 
together, and pins 5, 6, 7 and 8 shorted together. 

The tpLH propagation delay is measured from the 50% point on the 
leading edge of the input pulse to the 1.3V point on the leading edge of 7. 
the output pulse. The tpHL propagation delay is measured from the 50% 
point on the trailing edge of the input pulse to the 1.3V point on the 8. 


Figure 15. Recommended LED Figure 16. Series LED Drive with 

Drive Circuit Open Collector Gate (6.04 KH 

Resistor Shunts Iqh the LED) 

where 500 ns propagation delay is sufficient, 

trailing edge of the output pulse. 

When the peaking capacitor is omitted, propagation delay times may 
increase by 100 ns. 

CMl is the maximum rate of rise of the common mode voltage that can 
be sustained with the output voltage in the logic low state (Vo < 0.8V). 
CMh is the maximum rate of fall of the common mode voltage that can 
be sustained with the output voltage in the logic high state (Vo > 2.0V). 
This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. 
test. 

See Option 010 data sheet for more information. 
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9.40 ( 0.370) 
9.90 {0.390} 


OUTLINE DRAWING 



-H k—i.i9({>.( 


NUMBER 
DATE CtiDE 


UL RECOGNJTtON 


*—1.78 (0.070) MAX. 
,047) MAX. 


6.10(0.240) 
6.60 (0.260) 
7.36 (0.290) I 
7.88 (0.310) I 



0.18 (0.007) 
0.33 (0.013) 


SHIELD " 

A 0.01 TO 0.1 /iF BYPASS CAPACITOR 
MUST BE CONNECTED BETWEEN 
PINS 8 AND 5. (SEE NOTE 1). ,p 


DIMENSIONSIN millimetres AND (INCHES) 


TRUTH TABLE 
(POSITIVE LOGIC) 


INPUT 

OUTPUT 

H 

\r 

i. 

1 


I Figure 1. Schematic _| ^ ' 

Features 

• GUARANTEED LOW THRESHOLDS: Ip = 0.5 mA, 
Vf<1.5V 

• HIGH SPEED: GUARANTEED 5 MBd OVER 
TEMPERATURE 

• VERSATILE: COMPATIBLE WITH TTL, LSTTL AND 
CMOS 

o MORE EFFICIENT 820 nm AIGaAs IRED 

• INTERNAL SHIELD FOR GUARANTEED COMMON 
MODE REJECTION 

• SCHOTTKY CLAMPED, OPEN COLLECTOR 
OUTPUT WITH OPTIONAL INTEGRATED PULL-UP 
RESISTOR 

• STATIC AND DYNAMIC PERFORMANCE 
GUARANTEED FROM -40°C to 85° C 

• SPECIAL SELECTION FOR LOW FORWARD 
CURRENT APPLICATIONS (Ip > 150 ^uA) 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 

Applications 

• GROUND LOOP ELIMINATION 

• COMPUTER-PERIPHERAL INTERFACES 

• LEVEL SHIFTING 

• MICROPROCESSOR SYSTEM INTERFACES 

• DIGITAL ISOLATION FOR A/D, D/A CONVERSION 

• RS-232-C INTERFACE 

• HIGH SPEED, LONG DISTANCE ISOLATED LINE 
RECEIVER 


0.76 (0.030 ) 
1.40 (0.055) 


ri n t 4.70 (0.185) MAX. 

N.C. 

^ r 

W S . ■ 



1 ‘ 0.51 (0,020) 


Llni 

J 1 r MIN. 


1- T^hxrrv 

1 —2.92(0.115) MIN. 

CATHODE 


•-lr<“0.65 (0.025) MAX. 


1 

I 2.28(0;090) 

N.C.' 

E '- 

“^2.80(0.110) 




Description 


The HCPL-2300 optocoupler combines an 820 nm AiGaAs 
photon emitting diode with an integrated high gain photon 
detector. This combination of Hewiett-Packard designed 
and manufactured semiconductor devices brings high 
performance capabiiities to designers of isloted logic and 
data communication circuits. 

The low current, high speed AiGaAs emitter manufactured 
with a unique diffused junction, has the virtue of fast rise 
and fall ties at low drive currents. The HCPL-2300 has a 
typical propagation delay of 120 ns at 0.5 mA forward 
current. With special selection, the device can achieve 80 
ns propagation delay at 150 /^A. Figure 6 illustrates the 
propagation delay vs. input current characteristic. These 
unique characteristics enable this device to be used in an 
RS-232-C interface with ground loop isolation and improved 
common mode rejection. As a line receiver, the HCPL-2300 
will operate over longer line lengths for a given data rate 
because of lower Ip and Vf specifications. 

The output of the shielded integrated detector circuit is an 
open collector Schottky clamped transistor. The shield, 
which shunts capacitively coupled common mode noise to 
ground, provides a guaranteed transient immunity specifi¬ 
cation of 100 V//XS. The output circuit includes an optional 
integrated 1000 Ohm pull-up resistor for the open collec¬ 
tor. This gives designers the flexibility to use the internal 
resistor for pull-up to five volt logic or to use an external 
resistor for 18 volt CMOS logic. 

The Electrical and Switching Characteristics of the HCPL- 
2300 are guaranteed over a temperature range of -40° C to 
85° C. This data sheet will allow users of the HCPL-2300 to 
confidently implement all necessary static and dynamic 
performance requirements which may be subjected to a 
broad range of operating environments. 
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ReGommended Operating 
Conditions 


. 

Sym. 

Min. Max. 

Input Voltage, Low Level 

Vfl 

-2,5 0.8 

Input Current ^ ^ 


0.6 1.0 

High Level C to 85° C 

»FH 

0.5 0.75 

Supply Voltage, Output 

Vcc : 

4.76 5.25 

Fan Out (TTL Load) 

N 

5 

Operating Temperature 

Ta 

-40 85 



- 7- 

/ 

/ta«25 C 



_.t.i.1 

.[. ? f. i . 


Absolute Maximum Ratings 

(No derating required) 


Vf - FORWARD VOLTAGE - VOLTS 


Figure 2. Typical Input Diode Forward Characteristic. 


Parameter 

Symbol 

Min. 

Max. 

Units 

Reference 

Storage Temperature 

Ts 

-55 

125 

°C 


Operating Temperature 

Ta 

-40 

85 

°C 



Lead Solder Temperature SdO'’ G for 10 a. (1.6 mm betow seating plane) 

Average Forward Input Current If 5 

Reverse Input Voltage Vr 4.6 

Supply Voltage Vcc 0«0 7.0 

Pull-up Resistor Voltage Vrl -0.5 Vcc 

Output Collector Current lo --25 25 

Input Power Dissipation Pi 10 

Output Collector Power Dissipation Po 40 

Output Collector Voltage Vo -0.5 18 

Electrical Characteristics 

For -40° C < Ta < 85°C, 4.75 V < Vcc ^ 5.25 V, Vfl ^ 0.8 V, unless otherwise specified. 

All typicals at Ta = 25°C, Vcc = 5 V, unless otherwise specified. 


iF 


5 

mA 

Vr 


4.6 

V 

Vcc 

0.0 

7.0 

V 

Vrl 

-0.5 

Vcc 

V 

lo 

-25 

25 

mA 

Pi 


10 

mW 

Po 


40 

mW 

Vo 

-0.5 

18 

V 


See Note 2 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Test Conditions 





250 


Vf = 0.8 V. Vo==18 V 

High Level Output Current 

lOH 


0.05 

10 

juA 

Vf = 0.8 V, Vo = 18 V, 
Ta-25°C 

Low Level Output Voltage 

VOL 


0.4 

0.5 

V 

If “0.5 mA 

lOL (Sinking) = 8 mA 

High Level Supply Current 

ICCH 


4.0 

6.3 

mA 

If = 0 mA, Vcc = 5.25 V 

Low Level Supply Current 

ICCL 


6.2 

10.0 

mA 

Ip ~ 1.0 mA, Vcc - 5,25 V 

input Forward Voltage 

Vf 

1.0 

1.3 

1.5 

V 

1,0 mA, Ta-25°C 

Input Diode Temperature 
Coefficient 

AVf 

aTa 


-1.6 


mV/°C 

If ” 1.0 mA 

input Reverse Breakdown 
Voltage 

BVr 

4.5 



V 

Ir-10M. Ta-25°C 

Input Capacitance 

ClN 


18 


PF 

VF-OV.f-1 MHz 

Input-Output Insulation 

li»o* 



1 

juA 

45% RH, t = 5s, 

V|.o = 3kVdc,TA = 25‘’C 

I OPT 010 

V|SO 

2500 I 



VrmS 

RH < 50% t == 1 MIN 

Resistance (Input-Output) 

Ri«.0 


1012 


a 

V|-o 500 V 

Capacitance (Input-Output) 

C|«0 I 


0.6 


PF 

f == 1 MHz 

Internal Pull-up Resistor 

Rl 

680 ; 

1000 

1700 

Ohms 



Figure Note 


‘For JEDEC registered parts. 
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Switching Characteristics 


For -40° C < Ta < 85° C. 0.5 mA < ipH < 0.75 mA; 

For 0° C < Ta < 85° C, 0.5 mA < Ifh< 1.0 mA; With 4.75 V < Vcc ^ 5.25 V, Vfl ^ 0.8 V, unless otherwise specified. 
All typicals at Ta = 25° C, Vcc = 5 V, Ifh = 0.625 mA, unless otherwise specified. 


Parameter 

Symbol 

Mm. 

Typ. 

Max. 

Units 

Test Conditions 

illllllll 

IIP* 

Propagation Delay Time to 


tPLH 


96 


ns 

Cp - 0 pF 

'le, 8| 

4,8 

Logic High Output Level 



85 

neo 

Cp “ 2(1^5 


Propagation Delay Time to 


tpHL 


110 


ns 

Cp-OpF 

ilie.a 

5,8 

Logic Low Output Level 



35 

200 

Cp — ;;20:;spF 

5,8 

Output Rise Time (10-90%) 



40 


ns 

Cp - 20 pF 

7,8 

8 

Output Fall Time (90-10%) 

. 11 tf ill 


20 

I 

ns 


Common Mode 

Transient Immunity 
at High Output Level 

11mh| 

100 1 

400 


V/jxs 

|/CM 50 V (peak), 
t/o (min.) = 2 V, 

RL=- 5^a If ^ 0 mA 

9,10 

6 

Common Mode 

Transient Immunity 
at Low Output Level 

1cml| 

100 

400 


y/^iSm 

VcM — 5Q::;;V (peak), 

Vo (max.) = 0.8 V, 
Ri^S^a If = 0.5 mA 

9,JO 

7 


(See page 5-35 for Notes) 



Figure 3. Typical Output Voltage vs. 

Forward Input Current vs. 
Temperature. 


Figure 4. Typical Logic High Output 
Current vs. Temperature. 



f-—0.5 mA TO 1.0 mA, Cp = 20 pF 
-0.5 mA TO 0.75 mA, Cp = 20 pF 
^—0.5 mA, Cp = 0 pF 


C -1.OmA,Cp = 0pF 


- tp 

r 

HI. 

t 



-- 

RECOMMENDECilp 
OPERATING RANGE 
EXTENDEO If 
OPERATING RANGE 


\ 

\ 


Vcc 

Rl 

Cl 

Ta 

(SPECIAL 

= 6 V 
560 n 
15 pF 

SEL 

ECT 

ON) 

-Cf 

"“tpi 

tpi 

: I 

> = 0 

\ 

\ 

pF- 

£ 






p*" 

Cp 

_! 

= 21 

L _ I 

)pF- 

1 





Trill mi, 


MIL 

MM 

liiL 

iilL 

JILL 


0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 



-60 -40 -20 0 20 40 60 80 100 


H-S: 


.5 mATO 1.0 mA,Cp = 20 pF 
mA TO 0.75 mA, Cp = 20 pF 


—0.5 mA, Cp = 0 pF 
—1.0 mA, Cp = 0 pF 


Figure 5. Typical Propagation Delay vs. 
Temperature and Forward 
Current With and Without 
Application of a Peaking 
Capacitor. 


Ip - FORWARD INPUT CURRENT - mA 


Ta - TEMPERATURE - °C 


Figure 6. Typical Propagation Delay vs. 
Forward Current. 


Figure 7. Typical Rise, Fall Time vs. 
Temperature. 














Figure 8. Test Circuit for tp^L* ^PLH) ^r ^f- 



VcM - COMMON MODE TRANSIENT AMPLITUDE - V 


Figure 9. Typical Common Mode Transient Immunity vs. 
Common Mode Transient Amplitude. 



Figure 10. Test Circuit for Common Mode Transient Immunity and Typical Waveforms. 


Applications 

The HCPL-2300 optocoupler has the unique combination 
of low 0.5 mA LED operating drive current at a 5 MBd 
speed performance. Low power supply current require¬ 
ment of 10 mA maximum and the ability to provide 
isolation between logic systems fulfills numerous applica¬ 
tions ranging from logic level translations, line receiver 
and party line receiver applications, microprocessor I/O 
port isolation, etc. The open collector oidtput allows for 
wired-OR arrangement. Specific interface circuits are illus¬ 
trated in Figures 11 through 18 with corresponding 
component values, performance data and recommended 
layout. 

For -40° C to 85° C operating temperature range, a mid 
range LED forward current (Ip) of 0.625 mA is recom¬ 
mended in order to prevent overdriving the integrated 
circuit detector due to increased LED efficfency at 
temperatures between 0°C and -40° C. For narrower 
temperature range of 0°C to 85°C, a suggested operating 
LED current of 0.75 mA is recommended for the mid range 
operating point and for minimal propagation delay skew. A 
peaking capacitance of 20 pF in parallel with the current 
limiting resistor for the LED shortens tpHL by approxi¬ 
mately 33% and tpLH by 13%. Maintaining LED forward 
voltage (Vp) below 0.8 V will guarantee that the HCPL-2300 
output is off. 

The recommended shunt drive technique for TTL/LSTTL/ 
CMOS of Figure 11 provides for optimal speed perfor¬ 
mance, no leakage current path through the LED, and 
reduced common mode influences associated with series 
switching of a “floating” LED. Alternate series drive tec- 


niques with either an active CMOS inverter or an open 
collector TTL/LSTTL inverter are illustrated in Figures 12 
and 13 respectively. Open collector leakage current of 250 
ijlA has been compensated by the 3.16K Ohms resistor 
(Figure 13) at the expense of twice the operating forward 
current. 

An application of the HCPL-2300 as an unbalanced line 
receiver for use in long line twisted wire pair communica¬ 
tion links is shown in Figure 14. Low LED Ip and Vp allow 
longer line length, higher speed and multiple stations on 
the line in comparison to higher Ip, Vp optocouplers. 
Greater speed performance along with nearly infinite 
common mode immunity are achieved via the balanced 
split phase circuit of Figure 15. Basic balanced (differen¬ 
tial) line receiver can be accomplished with one 
HCPL-2300 in Figure 15, but with a typical 400 VZ/us com¬ 
mon mode immunity. Data rate versus distance for both 
the above unbalanced and balanced line receiver applica¬ 
tions are compared in Figure 16. The RS-232-C interface 
circuit of Figure 17 provides guaranteed minimum com¬ 
mon mode immunity of 100 V/jis while maintaining the 2:1 
dynamic range of Ip. 

A recommended layout for use with an internal 1000 
Ohms resistor or an external pull-up resistor and required 
Vcc bypass capacitor is given in Figure 18. Vcci is used 
with an external pull-up resistor for output voltage levels 
(VO) greater than or equal to 5 V. As illustrated in Figure 
18, an optional Vcc and GND trace can be located 
between the input and the output leads of the HCPL-2300 
to provide additional noise immunity at the compromise of 
insulation capability (VI-0). 
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OUTPUT 


r 


HCPL-2300 


INPUT 



•SCHOTTKY DIODE (HP 5082-2800, OR EQUIVALENT) AND 20 pF CAPACITOR 
ARE NOT REQUIRED FOR UNITS WITH OPEN COLLECTOR OUTPUT. 

Figure 11. Recommended Shunt Drive Circuit for Interfacing Between TTL/LSTTL/CMOS Logic Systems.. 




OUTPUT HCPL-2300 INPUT 



y,M 

%c 

VOD 

Voc 

Rj 

ka 

Rl 

kSJ 

Vcc 

V0C 

5 

5 

5.11 

1 

(INTERNAL) : 

5 

10 

10 

13.3 

2.37 

10 

15 1 

16 j 

19,6 

3.16 

15 



Figure 14. Application of HCPL-2300 as Isolated, Unbalanced Line Receiver(s). 
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Vo=V|N. 

Figure 15. Application of Two HCPL-2300 Units Operating as an Isolated, High Speed, Balanced, Split Phase Line Receiver with 
Significantly Enhanced Common Mode Immunity. 



Figure 16. Typical Point to Point Data Rate vs. Length of Line 
for Unbalanced (Figure 14) and Balanced 
(Figure 15) Line Receivers using HCPL-2300 
Optocouplers. 



*SEE NOTE 1 


Figure 18. Recommended Printed Circuit Board Layout. 



Figure 17. RS-232-C Interface Circuit with HCPL-2300. 
0° C = Ta = 85® C. 


NOTES: 

1. Bypassing of the power supply line is required with a 0.01 nF 
ceramic disc capacitor adjacent to each optocoupler as illustrated in 
Figure 18. The power supply bus for the optocoupler(s) should be 
separate from the bus for any active loads, otherwise a larger value 
of bypass capacitor (up to 0.1 nF) may be needed to suppress regen¬ 
erative feedback via the power supply. 

2. Peaking circuits may produce transient input currents up to 100 mA, 
500 ns maximum pulse width, provided average current does not 
exceed 5 mA. 

3. Device considered a two terminal device: pins 1,2, 3 and 4 shorted 
together, and pins 5, 6, 7 and 8 shorted together. 

4. The tpLH propagation delay is measured from the 50% point on the 
trailing edge of the input pulse to the 1.5 V point on the trailing edge 
of the output pulse. 

5. The tpHL propagation delay is measured from the 50% point on the 
leading edge of the input pulse to the 1.5 V point on the leading edge 
of the output pulse. 

6. CMh is the maximum tolerable rate of rise of the common mode vol¬ 
tage to assure that the output will remain in a high logic state (i.e., 
VouT > 2.0 V). 

7. CMl is the maximum tolerable rate of fall of the common mode vol¬ 
tage to assure that the output will remain in a low logic state (i.e., 
Vout<0.8V). 

8. Cp is the peaking capacitance. Refer to test circuit in Figure 8. 

9. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. 
test. 

10. See Option 010 data sheet for more information 


3-28 

















Features 

• HIGH SPEED: 40 MBd TYPICAL DATA RATE 

• HIGH COMMON MODE REJECTION — 

1000 y/fjLS GUARANTEED MINIMUM COMMON 
MODE TRANSIENT IMMUNITY 

• AC PERFORMANCE GUARANTEED OVER 
TEMPERATURE 

• COMPATIBLE WITH TTL, STTL, LSTTL, AND 
HCMOS LOGIC FAMILIES 

• NEW, HIGH SPEED AIGaAs EMITTER 

• THREE STATE OUTPUT (NO PULL-UP 
RESISTOR REQUIRED) 

• HIGH POWER SUPPLY NOISE IMMUNITY 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 


Applications 

• ISOLATION OF HIGH SPEED LOGIC SYSTEMS 

• COMPUTER-PERIPHERAL INTERFACES 

• ISOLATED BUS DRIVER (NETWORKING 
APPLICATIONS) 

• SWITCHING POWER SUPPLIES 

• GROUND LOOP ELIMINATION 

• HIGH SPEED DISK DRIVE I/O 

• DIGITAL ISOLATION FOR A/D, D/A 
CONVERSION 

• PULSE TRANSFORMER REPLACEMENT 


OUTLINE DRAWING 



0,18 (.007) 
0^3 (.013) 


9400 CODE 

7.364^ 6.60 

YYWWw 735(31® I 


RECOGN)T10N 

j j.*-‘1.78 (.070) MAX. 

—^ U— 1.19 (.047) MAX. 


DIMENSIONS IN MIUUMETRES AND (INCHES) 

t (t| vcThn 


I 4,70 (.185) MAX. 

^0.611.020) 

MIN. 


2 ANODE Ve| 7 | 


j 3 CATHODE Vq 6 


■►|||- t - 0.65 (.1 


I—2.92 (.115) MIN. 
.025) MAX. 


Description 


The HCPL-2400 high speed optocoupler combines an 
820 nm AIGaAs photon emitting diode with a high speed 
photon detector. This combination results in very high 
data rate capability and low input current. The three state 
output eliminates the need for a pull-up resistor and allows 
for direct drive of data buses. The hysteresis provides typ¬ 
ically 0.25 mA of differential mode noise immunity and 
minimizes the potential for output signal chatter. Improved 
power supply rejection minimizes the need for special 
power supply bypassing precautions. 

The electrical and switching characteristics of the HCPL- 
2400 are guaranteed over the temperature range of 0°C to 
70° C. 

The HCPL-2400 is compatible with TTL, STTL, LSTTL and 
HCMOS logic families. When Schottky type TTL devices 
(STTL) are used, a data rate performance of 20 MBd over 
temperature is guaranteed when using the application cir¬ 
cuit of Figure 13. Typical data rates are 40 MBd. 

Recommended Operating Conditions 


Parameter 

Symbol 

Mill. 

Max» 

Units 

Power Supply Voltage 

Vcc 

4.75 

5.25 

Volts 

Input Current (High) 

If (ON) 

4 

8 

mA 

Input Voltage (Low) 

Vf (OFF) 


0.8 

Volts 

Enable Voltage (Low) 

Vel 

0 

0.8 

Volts 

Enable Voltage (High) 

Veh 

2.0 

Vcc 

Volts 

Operating Temperature 

Ta 

0 

70° 

°C 

Fan Out 

N 


5 

TTL Loads 
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Absolute Maximum Ratings 

(No derating required up to 85° C) 


Parameter 

Symbol 

Min. 

Max* 

Units 

Note 

Storage T emperature 

Ts 

"55 

126 

°C 


Operating Temperature 

Ta 

0 

85 

°c 


Lead Solder Temperature 

260° C for 10 s. (1.6 mm below seating plane) 


Average Forward Input Current 

If 


10.0 

mA 


Peak Forward Input Current 

IPPK 


20.0 

mA 

9 . 

Reverse Input Voltage 

Vr 


3.0 

V 


Supply Voltage 

Vcc 

Q 

7.0 

V 


Three State Enable Voltage 

Ve 

-0,5 

10.0 

V 


Average Output Collector Current 

lo 

-25.0 

25.0 

mA 


Output Collector Voltage 

Vo 

-0.5 

10.0 

V 


Output Collector Power Dissipation 

Po 


40.0 

mW 



Electrical Characteristics 

For 0° C < Ta < 70° C, 4.75 V < Vcc < 5.25 V, 4 mA < If(ON) < 8 mA, 2.0 V < Veh < 5.25, 0 V < Vel < 0.8 V, 

0 V < Vf(OFF) < 0.8 V except where noted. All Typicals at Ta = 25° C, Vcc = 5 V, If(ON) = 5.0 mA, Vf(OFF) = 0 V except where noted. 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Test Condlions 

Fl|lire 

Note 

Logic Low Output Voltage 

VoL 



0.5 

Volts 

loL — 8,0 mA (5 TTL Loads) 

1 


Logic High Output Voltage 

Von 

2.4 



Volts 

lOH ~ ”40 mA 

2 


Output Leakage Current 

lOHH 



100 

fxA 

Vo 5.25 V 

VF^O.aV 



Logic High Enable Voltage 

Veh 

2,0 



Volts 




Logic Low Enable Voltage 

Vel 



0.8 

Volts 




Logic High Enable Current 

l6H 



20 

mA 

Ve^2.4V 





100 

aA 

Ve="5,25 V 

Logic Low Enable Current 

la 


-0.28 

-0.4 

mA 

Ve^0.4V 



Logic Low Supply Current 

ICCL 


19 

26 

mA 

Vcc == 5,25 V 

Ve-OV 



Logic High Supply Current 

Icon 


17 

26 

mA 



High Impedance State 
Supply Current 

Iccz 


22 

28 

mA 

Vcc ^ 5,25 V 

Ve^ 5,25 V 



High Impedance State 
Output Current 

lOZL 



20 

aA 

Vo 0.4V 

Ve-2 V 



lOZH 



20 

aA 

Vo-2.4 V 

Ve=^2V 



lozH 



100 

aA 

Vo 5.25 V 

Logic Low Short Circuit 
Output Current 

lost 


52 


mA 

Vo = Vcc ^ 5.25 V 

If - 8 mA 


1 

Logic High Short Circuit 
Output Current 

' ioSH 


-45 


mA 

Vcc ^ 5.25 V 

If = 0 mA, 

Vo = QND 


1 

Input Current Hysteresis 

Ihys 


0.25 


mA 

Vcc-5V 

3 


Input Forward Voltage 

Vf 

1.1 

1.3 

1.5 

Volts 

If==^ 6 mA, Ta^25°C 

4 


Input Reverse Breakdown 
Voltage 

Vr 

3.0 

6.0 


Volts 

Ir=:=10^A, Ta=-25°C 



Input Diode Temperature 
Coefficient 

*iVF 

AT A 


-1.44 


mV/°C 

If -5 mA 

4 


Input-Output Insulation 




1 

aA 

45% RH, t 5s, 

V|.o=^ 3kVdC, Ta-26°C 


2.8 

I Option 010 

VfSO 

2500 ; 



Vrms 

RH<50%, t^1 min. 


10 

Input-Output Resistance | 



101Z 


ohms 

V|-o === 500 VDC 


2 

Input-Output Capacitance 

Ci-o 


0.6 


pF 

f=:=1 MHz.Vi~o=" OVdc 


2 

Input Capacitance 

Gim 


20 ! 


PF 

f 1 MHz, Vf = OV, Pins 2 and 3 
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VoL - LOGIC LOW OUTPUT VOLTAGE 


Switching Characteristics 

0° C < Ta < 70° C, 4.75 V < Vcc < 5.25 V, 0.0 V < Ven < 0.8 V, 4 mA < If < 8.0 mA. All Typicals Vcc = 5 V, Ta = 25° C. 
If = 5.0 mA except where noted. 


Propagation Delay Time to tPHL 
Logic Low Output Levet 


Logic High Output Level qq 

Pulse Width Distortion |tPHL“tpLH| 2 15 

I '"'"' 3 . 25 

Channet'bistoftion AtpHL __ 8 25 

AtPLH S!S;S::s; 26 

Output RiseTime tr 20 

Output Fatl Time _ tf 10 

Output Enable Time to tpZH 15 

Logic High 

Output Enable Time to tpzi 30 

Logic Low 

Output Disable Time tpHZ 20 

from Logic High __ 

Output Disable Time tptz 15 

from Logic Low _ 

Logic High Common Mode |CMh| 1000 10,000 

Transient immunity 

Logic Low Common Mode |CMLj 1000 10,000 

Transient Immunity ___ 

Power Supply Noise PSNI 0.5 

Immunity 

Notes: 

1. Duration of output short circuit time not to exceed 10 ms. 

2. Device considered a two terminal device: pins 1-4 shorted 
together, and pins 5-8 shorted together. 

3. tpHL propagation delay is measured from the 50% level on 
the rising edge of the input current pulse to the 1.5 V level 
on the falling edge of the output pulse. The tpLH propaga¬ 
tion delay is measured from the 50% level on the falling 
edge of the input current pulse to the 1.5 V level on the ris¬ 
ing edge of the output pulse. 

4. This specification simulates the worst case operating condi¬ 
tions of the HCPL-2400 over the recommended operating 
temperature and Vcc range with the suggested applications 
circuit of Figure 13. 

5. Channel distortion describes the worst case variation of 
propagation delay from one part to another at identical 
operating conditions. 


Units Test Conditions 

ns If{ON) ™ 7.0 mA 


Figure Note 

5A7 4 



15 

33 

60 

ns 


Si,7 

tPLH 



55 

ns 

If(OM™ 7.0 mA 

5,6.7 


15 

30 

60 

nssii: 

bi i ii 1: 

5.6,7 

|tPHL“tPLH| 


2 

15 

ns 

1f(ON) - 7.0 mA 

5.8 




26 

ns 


5,8 

AtPHL 


8 

25 

ns 


5 

AtPLH 



26 

n% 

s? 

. . 

tr 


20 


ni 


5 

tf 


10 


ns 


5 

tP2H 


15 


ns 


9,10 

tPZL 


30 


ns 


9,10 

tpHZ 


20 


ns 


9,lS 

tPLZ 


15 


ns 


9,10 

|CMh| 

1000 

10,000 


V/ps 

Ta==26°C, If^O 

11.12 

|CMl[ 

1000 

10,000 


V/mS 

Ta=^25^C, 1f=^ 4 mA 

11,12 

PSNI 


0.5 


Vp-p 

Vcc = 5.0 V, 48 Hz < Fac < 50 MHz 



6. CMh is the maximum slew rate of common mode voltage 
that can be sustained with the output voltage in the logic 
high state (Vo(MIN) > 2.0 V). CMl is the maximum slew rate of 
common mode voltage that can be sustained with the output 
voltage in the logic low state (Vo(MAX) < 0.8 V). 

7. Power Supply Noise Immunity is the peak to peak amplitude 
of the ac ripple voltage on the Vcc line that the device will 
withstand and still remain in the desired logic state. For 
desired logic high state, Voh(MIN) > 2.0 V, and for desired 
logic low state, Vol(MAX) < 0.8 volts. 

8. This is a proof test. This rating is equally validated by a 
2500 V ac, 1 second test per UL E55 361. 

9. Peak Forward Input Current pulse width < 50 /us at 1 KHz 
maximum repetition rate. 

10. See Option 010 data sheet for more information. 
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lOL - logic low output current - mA 

Figure 1. Typical Logic Low Output 
Voltage vs. Logic Low Output Current 


0 -5.0 -10.0 

lOH - LOGIC HIGH OUTPUT CURRENT - mA 

Figure 2. Typical Logic High Output 
Voltage vs. Logic High Output Current 


If - INPUT FORWARD CURRENT - mA 

Figure 3. Typical Output Voltage vs. 
Input Forward Current 
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1.0 1.1 1.2 1.3 1.4 

Vf - FORWARD VOLTAGE - V 


Figure 4. Typical Diode Input Forward 
Current Characteristic 


PULse 

GEWERATOft 

F * 1 MHz 


INPUT 

MONITORING ( 
NODE 


Vo 

OUTPUT L 

MONITORING > 1 3K n 

NODE < 


HCPL-2400 

E Me Vcc n- 

-{2 ANODE EfifABLE t}" 

-[3 CATHODE OUTPUT ||- 

[4 NC GND 


THE PROBE AND JIG CAPACITANCES ARE INCLUDED IN 
C1ANDC2. 

ALL DIODES ARE ECG 519 OR EQUIVALENT. 



- If (ON) 

50% If (ON) 


Figure 5. Test Circuit for tp[.H, tpHL> tp and tf 
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tpHL 

✓ 




V 









_i.1 

-L.i_ 

_J_: 

_ 


25 50 70 

Ta - TEMPERATURE - C 


Figures. Typical Propagation Delay vs. 
Ambient Temperature 
















tpHL 







- INPUT FORWARD CURRENT - mA 


Figure 7. Typical Propagation Delay 
vs. Input Forward Current 



Ta - TEMPERATURE - “C 


Figure 8. Typical Pulse Width 
Distortion vs. Ambient Temperature 


PULSE 

GENERATOR 
^ 2^-500 

tr-tf*'5ns 


INPUT Ve 
MONITORINGO 
NODE 





Si 

S2 

tpHZ 

CLOSED 

CLOSED 

tpZH 

OPEN 

CLOSED 

tPLZ 

CLOSED 

CLOSED 

tPZL 

CLOSED 

OPEN 



ALL DIODES ARE EC6 519 OR EQUIVALENT 

Cl = 30 pF INCLUDING PROBE AND JIG CAPACITANCE. 


O 20 


0 25 50 70 85 

Ta - TEMPERATURE - °C 

Figure 10. Typical Enable Propagation 
Delay vs. Ambient Temperature 


Figure 9. Test Circuit for tpHz. tpzH> *PLZ and tpzi_. 
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_ l ; 

r-i 


_=-Vff 

r A 


NC 

_j 

L 

- d 


OUTPUT Vo 
} MONITORING 
NODE 


_ SWITCH AT A: If ° 0 mA 

^^-Vo MAX.** 

SWITCH AT B: Ip = 4 mA 


*MUST BE LOCATED < 1 cm FROM DEVICE UNDER TEST. 

**SEE NOTE 6. 

t Cl is APPROXIMATELY 15 pF, WHICH INCLUDES PROBE AND 
STRAY WIRING CAPACITANCE. 


Figure 11. Test Diagram for Common Mode Transient Immunity 
and Typical Waveforms 


Applications 



W TOTEM POLE 
^ OUTPUT GATE 
(e.g. 74S04) 


Figure 13. Recommended 20 MBd HCPL-2400 Interface Circuit 



74S04 74LS04 7404 74HC04 

DRIVER TYPE 


Figure 15. Typical Pulse Width Distortion vs. Input Driver Logic 
Family 


10000 

8000 

A. 


Vcc 5.0 V 

Ifh » 4.0 mA 
Vfl^O.OV . 

VoH “2.0V(MlN.h 
Vou ”0-av(MAX.) 
Ta-SS&’C 
(SEE NOTE 6) 

__1.. 


\_ 

CML AND 

CMH 












0 
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_1_ 

:_1_: 

_1_ 


0 500 1000 1500 2000 

VcM - COMMON MODE TRANSIENT VOLTAGE - V 


Figure 12. Typical Common Mode Transient Immunity vs. 
Common Mode Transient Voltage 


Vcci = +5 V 
DATA 





GND 


V OPEN COLLECTOR 
OUTPUT GATE 
(e.g. 74S05) 


V lSTTL 
STTL 
HCMOS 


Figure 14. Alternative HCPL-2400 interface Circuit 


N UMBER SYMBOLS PER BIT SIGNALING { SYMBOLS \ 

X i nvertible? rate \ SECOND j 

I SELF-CLOCKING? DATA / BITS ^ NO. SYMBOLS \ 

I /duty FACTOR RANGE (%) ^^^^E ^SECOND BIT j 


DATA: 

1 N N NRZ 

2 Y Y 50 BIPHASE-MARK 

9 V V BIPHASE- 
2 Y Y 50 space 

2 N Y 50 MANCHESTER 


0 0 0 1 0 0 1 1 0 1 1 1 
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njm-TLruuuiJLl 

rinnrLriJi_riJi_ri_i 

IjinjMrinhliWLl 


Figure 16. Modulation Code Selections 


3-33 


OPTOCOUPLERS 











Data Rate, Pulse-Width 
Distortion, and Channel 
Distortion Definitions 

in the worid of data communications, a bit is defined as 
the smallest unit of information a computer operates with. 
A bit is either a Logic 1 or Logic 0, and is interpreted by a 
number of coding schemes. For example, a bit can be 
represented by one symbol through the use of NRZ code, 
or can contain two symbols in codes such as Biphase or 
Manchester (see Figure 16). The bit rate capability of a sys¬ 
tem is expressed in terms of bits/second (b/s) and the 
symbol rate is expressed in terms of Baud (symbols/se¬ 
cond). For NRZ code, the bit rate capability equals the 
Baud capability because the code contains one symbol 
per bit of information. For Biphase and Manchester codes, 
the bit rate capability is equal to one half of the Baud cap¬ 
ability, because there are two symbols per bit. 

Propagation delay is a figure of merit which describes the 
finite amount of time required for a system to translate 
information from input to output when shifting logic levels. 
Propagation delay from low to high (tpiH) specifies the 
amount of time required for a system’s output to change 
from a Logic 0 to a Logic 1, when given a stimulus at the 
input. Propagation delay from high to low (tpHi) specifies 
the amount of time required for a system’s output to 
change from a Logic 1 to a Logic 0, when given a stimulus 
at the input (see Figure 5). 

When tPLH and tpHL differ in value, pulse width distortion 
results. Pulse width distortion is defined as |tpHL-tPLH| 
and determines the maximum data rate capability of a 
distortion-limited system. Maximum pulse width distortion 
on the order of 20-30% is typically used when specifying 
the maximum data rate capabilities of systems. The exact 
figure depends on the particular application (RS-232, 
PCM,T-1,etc.). 

Channel distortion, (AtpHL, AtpLH), describes the worst 
case variation of propagation delay from device to device 
at identical operating conditions. Propagation delays tend 
to shift as operating conditions change, and channel dis¬ 
tortion specifies the uniformity of that shift. Specifying a 
maximum value for channel distortion is helpful in parallel 
data transmission applications where the synchronization 
of signals on the parallel lines is important. 

The HCPL-2400 optocoupler offers the advantages of 
specified propagation delay (tpiH, tpHL), pulse-width dis¬ 
tortion (|tpLH-tPHL|), and channel distortion (AtpLH, AtpHL) 
over temperature, input forward current, and power supply 
voltage ranges. 


Applications Circuits 

A recommended application circuit for high speed opera¬ 
tion is shown in Figure 13. Due to the fast current 
switching capabilities of Schottky family TTL logic 
(74STTL), data rates of 20 MBd are achievable from 0 to 
70° C. The 74S04 totem-pole driver sources current to 
series-drive the input of the HCPL-2400 optocoupler. The 
348fi resistor limits the LED forward current. The 30 pF 
speed-up capacitor assists in the turn-on and turn-off of 
the LED, increasing the data rate capability of the circuit. 
On the output side, the following logic can be directly 
driven by the output of the HCPL-2400, since a pull-up 
resistor is not required. If desired, a non-inverting buffer 
may be substituted on either the input or the output side 
to change the circuit function from Y = A to Y = A. This 
circuit satisfies all recommended operating conditions. 

An alternative circuit is shown in Figure 14, which utilizes 
a 74S05 open-collector inverter to shunt-drive the HCPL- 
2400 optocoupler. This circuit also satisfies all 
recommended operating conditions. 

The HCPL-2400 optocoupler is compatible with other 
logic families, such as TTL, LSTTL, and HCMOS. How¬ 
ever, the output drive capabilities of Schottky family 
devices greatly exceed those associated with TTL, LSTTL, 
and HCMOS logic families, and are recommended in high 
data rate (20 MBd) applications where fast drive current 
transitions are required to operate the HCPL-2400 with 
minimum pulse-width distortion. 



Figure 17. Typical HCPL-2400 Output Schematic 
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HEWLETT 

rtXCKARD 


LSTTL/TTL 


COMPATIBLE 

-6Ni7 

OPTOCOUPLER 



TECHNICAL DATA JANUARY 1986 



Figure 1. 

Features 


• LSTTL/TTL COMPATIBLE: 5 V SUPPLY 

• HIGH SPEED: 10 MBd TYPICAL 

• LOW INPUT CURRENT REQUIRED: 5 mA 

• HIGH COMMON MODE REJECTION: >1000 V//us TYPICAL 

• GUARANTEED PERFORMANCE OVER TEMPERATURE 

• RECOGNIZED UNDER THE COMPONENT PROGRAM 
OF U.L. (FILE NO. E55361) FOR DIELECTRIC 
WITHSTAND PROOF TEST VOLTAGES OF 1440 Vac, 

1 MINUTE AND 2500 Vac, 1 MINUTE (OPTION 010). 

Description/Applications 

The 6N137 consists of a GaAsP photon emitting diode 
and a unique Integrated detector. The photons are collected 
In the detector by a photodiode and then amplified by a high 
gain linear amplifier that drives a Schottky clamped open 
collector output transistor. The circuit is temperature, 
current and voltage compensated. 

This unique isolator design provides maximum DC and AC 
circuit isolation between input and output while achieving 
LSTTL/TTL circuit compatibility. The isolator operational 
parameters are guaranteed from 0°C to 70° C, such that a 
minimum input current of 5mA will sink an eight gate fan-out 
(13mA) at the output with 5 volt Vqq applied to the detector. 
This isolation and coupling is achieved with a typical 
propagation delay of 55ns. The enable input provides gating 
of the detector with input sinking and sourcing requirements 
compatible with LSTTL/TTL interfacing. 

The 6N137 can be used in high speed digital interfacing 
applications where common mode signals must be rejected, 
such as for a line receiver and digital programming of floating 
power supplies, motors, and other machine control systems. 
The elimination of ground loops can be accomplished 
in system interfaces such as between a computer and a 
peripheral memory, printer, controller, etc. 

The open collector output provides capability for bussing, 
OR’ing and strobing. 


OUTLINE DRAWING^ 



DlMEMStONS tN MILLIMETRES AMD UNCHES). 


Recommended Operating 



Absolute Maximum Ratings* 

(No derating required up to 70®C) 

Storage Temperature . -55°Cto+125°C 

Operating Temperature . 0°Cto+70°C 

Lead Solder Temperature . 260°Cfor IO 5 

(1.6mm below seating plane) 

Peak Forward Input 

Current . 40mA (t< 1msec Duration) 

Average Forward Input Current .. 20mA 

Reverse Input Voltage . 5V 

Enable Input Voltage . 5.5V 

(Not to exceed Vcc by more than 500mV) 

Supply Voltage-Vcc . 7V (1 Minute Maximum) 

Output Current - lo . 50mA 

OutputCollector Power Dissipation . 85mW 

Output Voltage-Vo . 7V 


**6.3mA condition permits at least 20% CTR degradation 
guardband. Initial switching threshold is 5mA or less. 




*JEDEC Registered Data. 
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Electrical Characteristics 

OVER RECOMMENDED TEMPERATURE (Ta = 0°C TO 70°C) UNLESS OTHERWISE NOTED 


Parameter 

Symbol 

IVlin. 

Typ,*^ 

Max. 

Units 

Test Conditions 

Figure 

Note 

High Level Output Current 



2 

250 

juA 

Vcc=5.5V, Vo=5.5V, 
lF=250/dA, Ve=2.0V 

6 


Low Level Output Voltage 

VoL* 


0.4 

0.6 

V 

Vcc=5.5V, Ift-BmA, 
Veh=2.0V 

lot (Sinking) =l3mA 

3.5 


High Level Enable Current 

Jen 


-1.0 


mA 

Voc-6.5V, Ve-2.0V 



Low Level Enable Current 

Iel* 


-1.4 

-2.0 

mA 

Vcc^S.BV, Ve-0.5V 



High Level Supply Current 



7 

t.5 

- 

mA 

. 

Vcc^S.SV, If-0 
Ve^0.5V 



Low Level Supply 

ICCL* 


14 

18 

mA 

Vcc"=B.5V, If- 10mA 
Ve=0.5V 



Input-Output Insulation 




1 

^XA : 

45% RH, t - 5s. 
V|.o=3kV dc,TA=35^C 


5.9 

OPT 010 

V|SO 

2S00 



Vrms 

RH<50%t-=1 MIN 


10 

Resistance (Input-Output) 

Rl-0 


1012 


a \ 

V|_o-500V,Ta^25°C 


5 

Capacitance (Input-Output) 

Q-0 


D.6 


pF 

f-1IVIHz,TA=25^C 


5 

Input Forward Voltage 

Vf* 


1.5 

1.75 

V 

lF=10mA.TA=25'C 

4 

8 

Input Reverse Breakdown 
Voltage 

BVr* 

5 



V 

Ir=10M, Ta=25°C 



Input Capacitance 



60 


pF 

Vf= 0, f=1IVlHz 



Current Transfer Ratio 

CTR 


700 


% 

lF=5.0mA, Ru=100a 

2 

7 


♦For JEDEC registered parts. **AII typicalvaluesareat Vcc = 5 V,Ta = 25°C 


Switching Characteristics at Ta= 25°C , Vcc=5V 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Test Conditions 

Figure 

Note 

Propagation Delay Time to 
High Output Level 

tpLH* 


55 

76 

n$ 

Rl= 350£2, Cu=15pF, 

Ip =7.5mA 

7,9 

1 

Propagation Delay Time to 
Low Output Level 

tPHt"" 


55 

75 

ns 

Ri =350n,CL=15pF, 
lF=7.5mA 

7,9 

2 

Output Rise*Fall Time 
(10-90%) 

tr. tf 


50, 20 


ns 

RL=350n, Cl=15pF, 

Ip =7.5mA 



Propagation Delay Time of 
Enable from Veh to Vel 

tELH 


65 


ns 

RL-350O,Ct-15pF, 
lF-7.5mA. Veh^3.0V, 
Vel^O.SV 

8 

3 

Propagation Delay Time of 
Enable from Vel to Veh 

tEHL 


20 


ns 

Rt.-350aCt-15pF, 
lF^'7.5mA Veh=3.0V, 
Vel-0.5V 

8 

4 

Common Mode Transient 
Immunity at Logic High 
Output Level 

j j 


100 


v/p$ 

Vcm=T 0V RL=350ft, 
Vo(min.)=2V, lF=0mA 

11 

6 

Common Mode Transient 
Immunity at Logic Low 
Output Level 

1 1 


-300 


v/ps 

Vcivi==10V RL-350a 

Vo(max,)-0.8V, 

lF=5mA 

11 

6 


*JEDEC Registered Data. 
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Operating Procedures and Definitions 


Logic Convention. The 6N137 is defined in terms of positive 
iogic. 

Bypassing. A ceramic capacitor (.01 to O.I/xF) should be con¬ 
nected from pin 8 to pin 5 (Figure 12). Its purpose Is to stab¬ 
ilize the operation of the high gain linear amplifier. Failure to 
provide the bypassing may impair the switching properties. The 
total lead length between capacitor and coupler should not ex¬ 
ceed 20mm. 

Polarities. All voltages are referenced to network ground (pin 
5). Current flowing toward a terminal is considered positive. 
Enable Input. No external pull-up required for a logic (1), i.e., 
can be open circuit. 



Vo - COLLECTOR VOLTAGE - V 

Note: Dashed characteristics — denote pulsed operation only. 


CURVE 
TRACER - 
TERMINALS 



Figure 2. Optocoupler Collector Characteristics. 



If - INPUT DIODE FORWARD CURRENT - mA 



NOTES: 

1. ThetpLH propagation delay is measured from the 3.75mA point on the trailing 
edge of the input pulse to the 1.5V point on the trailing edge of the output pulse. 

2. The tpHL propagation delay is measured from the 3.75mA point on the leading 
edge of the input pulse to 1.5V point on the leading edge of the output pulse. 

3. The tELH enable propagation delay Is measured from the 1.5V point of the trailing 
edge of the input pulse to the 1.5V point on the trailing edge of the output pulse. 

4. The tfiHL enable propagation delay is measured from the 1.5V point on the 
leading edge of the input pulse to the 1.5V point on the leading edge of the 
output pulse. 

5. Device considered a two terminal device; pins 2 and 3 shorted together, and 
pins 5, 6, 7, and 8 shorted together. 

6. Common mode transient immunity in Logic High level is the maximum tolerable 
(positive) dVcM/dt on the leading edge of the common mode pulse, Vcm. to 
assure that the output will remain in a Logic High state (i.e., Vo>2.0V). Common 
mode transient immunity in Logic Low level is the maximum tolerable 
(negative) dVcw/dt on the trailing edgeof the common modepulsesignal, Vcm. 
to assure that the output will remain in a Logic Low state (i.e., Vo<0.8V). 

7. DC Current Transfer Ratio is defined as the ratio of the output collector current 
to the forward bias input current times 100%. 

8. At 10mA Vf decreases with increasing temperature at the rate of 1.6mV/°C. 

9. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test. 

10. See Option 010 data sheet for more information. 



Vp - FORWARD VOLTAGE - VOLTS 
Figure 4. Input Diode Forward Characteristic. 


n 

tp = 5 mA 



- 


= 16mA 


- 

__ 

Iq ~ 12.8mA 

“““ 



1(5 » 9.6mA 




(g “ 6.4mA 



_i_1_ 1 _!_ 

_i_1_1_1_ 



0 25 50 75 

Ta - TEMPERATURE - °C 

Figure 5. Output Voltage, Vql vs. Temperature and Fan-Out. 



Figure 6. Output Current, Iqh vs. Temperature (lp=250iuA). 


3-37 


OPTOCOUPLERS 





















OUTPUT Vo 

MONITORING 

NODE 


-350mV ( If = 7.5mA) 

- 175mV ( If = 3.75mA) 


INPUT Ve 

MONITORING NODE 


1 PULSE j ? 

GENERATOR 



Zo«50a 

f 1 Vcc 


7.5mA dc_. 

-H-L r— 



OUTPUT Vo 
• MONITORING 
NODE 


*Cl is approximately 15pF, which includes 
probe and stray wiring capacitance. 


Figure 7. Test Circuit for tpuL and tpn-j.** 

**JEDEC Registered Data. 


t -1.5V 

VoL 


Figure 8. Test Circuit for tgLH and tEHL- 


. Rt ='4.0kS2'1 



J I M M I M 

5 10 15 

Ifh - PULSE INPUT CURRENT - mA 

Figure 9. Propagation Delay, tp^L fPLH 
vs. Pulse Input Current, IpH. 


m vcc 

+5V o - i -- 


-OlpF ^ 

7j BYPASS > 470£2 


|-«—tpL = 50ns (delay in response to 
^ — logic High Level input) 

—► j-«- toH = 20ns (delay in response to logic Low Level input) 

Figure 10. Response Delay Between TTL Gates. 


="90% 90^ r tf = 55ns 

\-10%_ 


SWITCH AT A: If = 0mA 


m vcc £ 


=^.01pF 

BYPASS 


SWITCH AT B: If= 5mA 


Figure 11. Test Circuit for Transient Immunity and Typical Waveforms. 


/ GND BUS (BACK) 

- 

Vgc BUS (FRONT) _/ 



— 

A 




3 



Figure 12. Recommended Printed Circuit Board Layout. 
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HEWLETT 

PACKARD 


HIGH CMR, HIGH SPEED 
OPTOCOUPLER 


HOPL -1101 


TECHNICAL DATA JANUARY 1986 



TRUTH TABLE 

(Positive Logic) 


Input 


Output 1 

H 

H 

L 

L 

H 

H 

H 

L 

H 

1 

L 

H 


A 0.01 TO 0.1 /iF BYPASS CAPACITOR 
MUST BE CONNECTED BETWEEN 
PINS8 AND5 (See Note 1). 


I Figure 1. Schematic. _ '.‘.‘. —> | 

Features 

• INTERNAL SHIELD FOR HIGH COMMON 
MODE REJECTION (CMR) 

• HIGH SPEED: 10 MBd TYPICAL 

• GUARANTEED MINIMUM COMMON MODE 
TRANSIENT IMMUNITY: lOOOV/^is 

• LSTTL/TTL COMPATIBLE 

• LOW INPUT CURRENT REQUIRED: 5mA 

• GUARANTEED PERFORMANCE OVER TEM¬ 
PERATURE: 0°C to 70° C 

• STROBABLE OUTPUT 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 


Description 

The HCPL-2601 optically coupled gate combines a GaAsP 
light emitting diode and an integrated high gain photon 
detector. An enable input allows the detector to be 
strobed. The output of the detector I.C. is an open 
collector Schottky clamped transistor. The internal shield 
provides a guaranteed common mode transient immunity 
specification of 1000 volts/jusec. 

This unique design provides maximum D.C. and A.C. 
circuit isolation while achieving TTL compatibility. The 
isolator D.C. operational parameters are guaranteed from 
0°C to 70° C allowing troublefree system performance. 
This isolation is achieved with a typical propagation delay 
of 40 nsec. 

The HCPL-2601’s are suitable for high speed logic 
interfacing, input/output buffering, as line receivers in 
environments that conventional line receivers cannot 
tolerate and are recommended for use in extremely high 
ground or induced noise environments. 


OUTLINE drawing 




ptYPE NUMBER 
Idate code 


j 6,10 (.240) 

7.36 (J290) 05 (‘^60) 
7l5(:515) 1 



—[-* -1.70 <.070) MAX. 

1,19 (.047) MAX. 


M J I 4.70 (.1851 MAX. 

^-i- ANODE jT —I 1 I- 

t Lo.5t (.020> A - 

* MtN. r— Y V Ln - 

CAtHODE I 3 —I I L 

i—2,92 (.110) MIN. ^ I 

(.0251 max, ,_ 

740 i. .j_Li 

' ' 2.00 (.1101 -r 

DIMENSIONS (N MILUMETBES AND (INCHESl. 

Applications 

• Isolated Line Receiver 
• Simplex/Multiplex Data Transmission 
• Computer-Peripheral Interface 
• Microprocessor System Interface 
• Digital Isolation for A/D, D/A Conversion 
• Switching Power Supply 
• Instrument Input/Output Isolation 
• Ground Loop Elimination 
o Pulse Transformer Replacement 

Recommended Operating 

Conditions j Sym. j Mitt. I Max, p 

Input Current, Low Level Ifl 0 250 

Input Current, High Level Iph 6,3* 16 

Supply Voltage, Output Vcc 4.5 6.5 


Sym. 

Mim 

Max. 

Units 

Ifl 

0 

260 

mA 

IpH 

6,3* 

16 

mA 

Vcc 

4.5 

6.5 

V 

Veh 

2.0 

Vcc 

V 

Vel 

0 

0.8 

V 

H 


8 


Ta 

0 

70 

^C 


Fan Out (TTL Load) H 8_ 

Operating Temperature Ta 0 70 °C 

Absolute Maximum Ratings 

(No Derating Required up to 70°C) 

Storage Temperature . -55°Cto+125°C 

Operating Temperature . 0°Cto+70°C 

LeadSolderTemperature . 260°Cfor10s 

(1.6mm below seating plane) 

Forward Input Current - If (see Note 2). 20 mA 

Reverse Input Voltage . 5V 

Supply Voltage-Vcc .. 7V (1 Minute Maximum) 

Enable Input Voltage-V e . 5.5 V 

(Not to exceed Vcc by more than 500 mV) 

Output Collector Current - lo . 25 mA 

OutputCollector Power Dissipation . 40 mW 

OutputCollectorVoltage-Vo . 7V 


*6.3mA condition permits at least 20% CTR degradation guardband. Initial switching threshold is 5mA or less. 
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Electrical Characteristics 

(Over Recommended Temperature, = 0°Cto +70°C, Unless Otherwise Noted) 


Parameter 

Symbol 

Min. 

Typ.* 

Max. 

Units 

Test Conditions 

Figure 

Note 

High Level Output Current 

ioH 


20 

260 


Vcc =- 5,5V, Vo -= 5.5V, 

If * 250 mA, Ve = 2.0 V 

2 


Low Level Output Voltage 

Vot 


0,4 

0,6 

V 

Vcc 5.5V, If = 5 mA 

Ve 2.0 V, 

loL (Sinking) ™ 13 mA 

3,5 


High Level Supply Current 

ICCH 


10 

15 

mA 

Vcc 5,5V. If ^ 0. 

1 



Low Level Supply Current 

Low Level Enable Current 
High Level Enable Current 
High Level Enable Voltage 
Low Level Enable Voltage 


input Forward Voltage 

Input Reverse Breakdown 
Voltage _ 

Input Capacitance 


Input Diode Temperature 
Coefficient 


input“Output insulation 


Resistance (Input-Output) 


Capacitance (Input-Output) 


For JEDEC registered parts. 



Ve = 0.5 V 

Vcc - 5,5V, If - 10 mA, 
Ve ^ 0.5 V 

Vcc 5.5 V, Ve ^ 0,5 V 
Vcc = 5.5 V, Ve ^ 2.0V 


1f = 

10 mA, Ta = 25°C 

Ir — 

10 M, Ta^25'^C 

Vf * 

= 0, f = 1 MHz 

Ip » 

10 mA 

45% 

RH,t = 5s, 

Vj-O 

s^SkV dc, Ta==26'‘G 


f - 1 MHz 


’All typical values are at Vcc = 5V, Ta = 25°C. 



Switching Characteristics = 25° C, Vcc = 5V) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Test Conditions 

Figure 

Note 

Propagation Delay Time to 
High Output level 

tpLH 


40 

76 

ns 

Rl — 350 D 

Cl^ISpF 

If - 7,5 mA 

6 

4 

Propagation Delay Time to 
Low Output Level 

tpHE 


40 

76 

ns 

6 

5 

Output Rise Time (10-*"90%) 

tr 


20 


ns 



Output Fall Time (90-10%) 

tf 


30 


ns 



Propagation Delay Time of 
Enable from Vbh to Vel 

tELH 


26 


ns 

Rl = 350 Cl = 15 pF, 
lF = 7.5mA,VtH = 3 V, 
Vel = 0 V 

9 

6 

Propagation Delay Time of 
Enable from Vel to Veh 

tpHL 


25 


ns 

Rl = 350 0, Cl = 15 pF, 
If = 7.5 mA, Veh = 3 V, 
Vel ^ 0 V 

9 

7 

Common Mode 

Transient Immunity 
at High Output Level 

[CMh] 

1000 ; 

10,000 


V/juS 

VcM ^ 50 V (peak), 

Vo (min.) = 2 V, 

Rl = 360 O, If* 0 mA 

12 

8,10 

Common Mode 

Transient Immunity 
at Low Output Level 

jcMtl 

1000 

10,000 


V/ms 

VcM = 50 V (peak), 

Vo (max,) » 0.8 V, | 

Rl — 350 n, If = 7,5 mA i 

12 

9,10 
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NOTES: 

1. Bypassing of the power supply line is required, with a 0.01 pF ceramic 
disc capacitor adjacent to each isolator as illustrated in Figure 15. The 
power supply bus for the isolator(s) should be separate from the bus for 
any active loads, otherwise a larger value of bypass capacitor (up to 0.1 
fxF) may be needed to suppress regenerative feedback via the power 
supply. 

2. Peaking circuits may produce transient input currents up to 50 mA, 50 
ns maximum pulse width, provided average current does not exceed 20 
mA. 

3. Device considered a two terminal device: pins 1, 2, 3 and 4 shorted 
together, and pins 5, 6, 7 and 8 shorted together. 

4. The tpi.H propagation delay is measured from the 3.75 mA point on the 
trailing edge of the input pulse to the 1.5 V point on the trailing edge of 
the output pulse. 

5. The tpHL propagation delay is measured from the 3.75 mA point on the 
leading edge of the input pulse to the 1.5V point on the leading edge of 
the output pulse. 


6. The tiiLH enable propagation delay is measured from the 1.5 V point on 
the trailing edge of the enable input pulse to the 1.5 V point on the 
trailing edge of the output pulse. 

7. The tp.m. enable propagation delay is measured from the 1.5 V point on 
the leading edge of the enable input pulse to the 1.5 V point on the 
leading edge of the output pulse. 

8. CMh is the maximum tolerable rate of rise of the common mode voltage 
to assure that the output will remain in a high logic state (i.e., Voi r 
>2.0 V). 

9. CMi. is the maximum tolerable rate of fall of the common mode voltage 
to assure that the output will remain in a low logic state (i.e.. Von <0.8 
V). 

10. For sinusoidal voltages, /|dvcM|\ 

{-j = TTfcNiVcM (p-p) 

^ dt J max 

11. No external pull up is required fora high logic state on the enable input. 

12. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. 
test. 

13. See Option 010 data sheet for more information. 
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Figure 2. High Levei Output Current 
vs. Temperature. 
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Figure 3. Low Level Output Voltage 
vs. Temperature. 
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Figure 8. Propagation Delay vs. Pulse 
Input Current. 


Figure 9. Test Circuit for t^HL t^LH- 


Figure 10. Enable Propagation Delay 
vs. Temperature. 
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Temperature. 
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Figure 12. Test Circuit for Common Mode 
Transient Immunity and 
Typical Waveforms. 


I 0 200 400 600 800 1000 

J VcM - COMMON MODE 

TRANSIENT AMPLITUDE - V 
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LINE RECEIVER 

HCPL-2602 

0PT5C0UPLER 





A 0.01 TO 0.1 mF bypass CAPACITOR 
MUST BE CONNECTED BETWEEN 
PINS 8 AND 5 (See Notel). 


Figure 1. Schematic. 
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Features 


LINE TERMINATION INCLUDED — NO EXTRA CIRCUITRY 
REQUIRED 

ACCEPTS A BROAD RANGE OF DRIVE CONDITIONS 
GUARDBANDED FOR LED DEGRADATION 

LED PROTECTION MINIMIZES LED EFFICIENCY 
DEGRADATION 

HIGH SPEED — lOMBd (LIMITED BY TRANSMISSION LINE 
IN MANY APPLICATIONS) 

INTERNAL SHIELD PROVIDES EXCELLENT COMMON 
MODE REJECTION 

EXTERNAL BASE LEAD ALLOWS “LED PEAKING” AND 
LED CURRENT ADJUSTMENT 

RECOGNIZED UNDER THE COMPONENT PROGRAM OF 
U.L (FILE NO. E55361) FOR DIELECTRIC WITHSTAND 
PROOF TEST VOLTAGES OF 1440 Vac, 1 MINUTE AND 2500 
Vac, 1 MINUTE (OPTION 010). 


Description 


The HCPL-2602 opticaiiy coupied iine receiver combines a 
GaAsP light emitting diode, an input current regulator and 
an integrated high gain photon detector. The input regula¬ 
tor serves as a line termination for line receiver 
applications. It clamps the line voltage and regulates the 
LED current so line reflections do not interfere with circuit 
performance. 

The regulator allows a typical LED current of 8.5 mA 
before it starts to shunt excess current. The output of the 
detector 1C is an open collector Schottky clamped transis¬ 
tor. An enable input gates the detector. The internal 
detector shield provides a guaranteed common mode 
transient immunity specification of 1000 V/jusec. 


TECHNICAL DATA JANUARY 1986 



OUILJNE DRAWING* 


'TYPE NUMBER T 

^ATE CODE I US 

7.3e(.29oi emilm 
7^ (laTo) j 



DIMENStONS IN MILLIMETBES AND ONCHESK 


^ tx 

1 4.70 (.1851 MAX. 

Vcc 

1 11 ll 1 +(N<HI 

ill 11 4- 



T-—'T ii C- 2.92 (.1151 MIN. 

.030) ' (.026) MAX. 

1 GNO 


Applications 

• Isolated Line Receiver 

• Simplex/Multiplex Data Transmission 

• Computer>Peripheral Interface 

• Microprocessor System Interface 

• Digital Isolation for A/D, D/A Conversion 

• Current Sensing 

• Instrument Input/Output Isolation 

• Ground Loop Elimination 

• Pulse Transformer Replacement 

DC specifications are defined similar to TTL logic and are 
guaranteed from 0®C to 70°C allowing trouble free inter¬ 
facing with digital logic circuits. An input current of 5 mA 
will sink an eight gate fan-out (TTL) at the output with a 
typical propagation delay from input to output of only 45 
nsec. 

The HCPL-2602’s are useful as line receivers in high noise 
environments that conventional line receivers cannot tol¬ 
erate. The higher LED threshold voltage provides 
improved immunity to differential noise and the internally 
shielded detector provides orders of magnitude improve¬ 
ment in common mode rejection with little or no sacrifice 
in speed. 

CAUTION: The small junction sizes inherent to the design 
of this bipolar component increase the component’s sus¬ 
ceptibility to damange from electrostatic discharge (ESD). 
It is advised that normal static precautions be taken in 
handling and assembly of this component to prevent dam¬ 
age and!or degradation which may be induced by ESD. 
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Recommended Operating 



$ym. 

Min. 1 

Max. 

Units 

Input Current, Low Level 


0 

250 

M 

Input Current, High Level 

hn 

6,3 

60 

mA 

Supply Voltage, Output 

Vcx' 

4.6 

5.5 

V 

High Level Enable Voltage 

Veh 

2.0 

Vco 

V 

Low Level Enable Voltage 

Vet 

0 

0.8 

V 

fan Out (TTL Load) 

N 


8 


Operating Temperature 

Ta 

0 

70 



*6.3 mA condition permits at least 20% degradation guardband. 
Initial switching threshold is 5 mA or less. 


Absolute Maximum Ratings 

Storage Temperature .. -55°Cto+125°C 

Operating Temperature _ ..... 0°Cto+70°C 

Lead SolderTemperature . 260°C for 10 s 

(1.6mm below seating plane) 

Forward Input Current —Ij .. 60 mA 

Reverse Input Current .. 60 mA 

Supply Voltage-Vcc .7V (1 Minute Maximum) 

Enable Input Voltage - Ve . . 5.5 V 

(Not to exceed Vcc by more than 500 mV) 

Output Collector Current - lo . 25 mA 

OutputCollector Power Dissipation . 40 mW 

Output Collector Voltage - Vq . . 7 V 

Input Current, Pin 4 . ±10 mA 


NOTES: 

1. Bypassing of the power supply line is required, with a 0.01 /uF ceramic 
disc capacitor adjacent to each isolator as illustrated in Figure 15. The 
power supply bus for the isolator(s) should be separate from the bus for 
any active loads, otherwise a larger value of bypass capacitor (up to 0.1 
fif) may be needed to suppress regenerative feedback via the power 
supply. 

2. Device considered a two terminal device: pins 1, 2, 3 and 4 shorted 
together, and pins 5, 6, 7 and 8 shorted together. 

3. The tpi.ii propagation delay is measured from the 3.75 mA point on the 
trailing edge of the input pulse to the 1.5 V point on the trailing edge of 
the output pulse. 

4. The tpHL propagation delay is measured from the 3.75 mA point on the 
leading edge of the input pulse to the 1.5V point on the leading edge of 
the output pulse. 

5. The tiii.H enable propagation delay is measured from the 1.5 V point on 
the trailing edge of the enable input pulse to the 1.5 V point on the 
trailing edge of the output pulse. 


6. The ti.;ni. enable propagation delay is measured from the 1.5 V point on 
the leading edge of the enable input pulse to the 1.5 V point on the 
leading edge of the output pulse. 

7. CMii is the maximum tolerable rate of rise of the common mode voltage 
to assure that the output will remain in a high logic state (i.e., Voi i 
>2.0 V). 

8. CMi. is the maximum tolerable rate of fall of the common mode voltage 
to assure that the output will remain in a low logic state (i.e., Voi r<0.8 

f Idvc M|\ 

9. For sinusoidal voltages, -J = rrfcMVc m (p-p) 

J 

10. No external pull up is required for a high logic state on the enable input. 

11. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. 
test. 

12. See Option 010 data sheet for more information. 
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Figure 2. Output Voltage vs. Forward 
Input Current. 
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vs. Temperature. 
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Figure 6. Test Circuit for tpH|_ and tp|_H. 
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Electrical Characteristics 

(Over Recommended Temperature, Ta = 0°Cto +70°C, Unless Otherwise Noted) 



Parameter 

Symbol 

Min. 

Typ.*' 

Max* 

Units 

Test Conditions 

Figure 

Note 


High Level Output Current 

bn 


20 

250 

ma 

Vcc 5.5V, Vo =*%.5V 

11-250 pA, Ve^2.0V 

4 


Low Level Output Voltage 

VoL 


0.4 

0,6 

V 

Vcc= 5,5V, I|=5 mA 
Ve-2.0V, 

Iql (Sinl<ing)=13 mA 

2,5 


Input Voltage 

V| 


2.0 

2.4 

V 

lj-5 mA 

3 



2.3 

2 7 

If =60 mA 

3 


Input Reverse Voltage 

Vr 


0.75 

0.95 

V 

Ir= 5 mA 



Low Level Enable Current 

Iel 


iii|4 

-2,0 

mA 

Vcc=5.5V, Ve=0.5V 



High Level Enable Current 

IeH 


-Iliii 


mA 

Vcc=5.5V, Ve=2.0V 



High Level Enable Voltage 

Veh 

2.0 



V 



10 

Low Level Enable Voltage 

Vel 



0.8 

V 




High Level Supply Current 

)CCH 


10 

15 

mA 

Vcc=5:5v, IrO, 
Ve=0.5V 



Low Level Supply Current 

bCL 


16 

19 

mA 

Vcc= 5.5V, f{=60 mA 
Ve=0.5V 



Input Capacitance 

Qn 


90 


pF 

Vr0.t=1 MHz, 

(PIN 2-3) 



Input-Output Insulation 

h-0* 



1 

p,A 

45% RH. t = 5s, 
V|-o=3kVdc,TA=25'>C 


2,11 

1 OPT 010 

Viso 

2500 



Vrms 

RH<50%t = 1 MIN 


12 

Resistance (Input-Output) 

Rpo 


1012 


a 

V|.o=^500V 


2 

(Capacitance (Input-Output) 



0.6 


pF 

f= 1 MHz 


2 

*For JEDEC registered parts. **AII typical values are at V^c = 5V, = 25° C. 

Switching Characteristics 

(Ta = 25°C, Vcc = 5V) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Test Conditions 

Figure 

Note 


Propagation Delay Time to 
High Output Level 

tpLH 


45 

75 

ns 


6 

3 

Propagation Delay Time to 
Low Output Level 

tpHL 


45 

75 

ns 

Re ~ 350 Q, 

Cu = 15pF 

6 

4 

Output Rise Time (10-90%) 

tr 


25 


ns 

I| - /,o mA 



Output Fall Time (90-10%) 

tf 


25 


ns 




Propagation Delay Time of 
Enable from Vgn to Vg^ 

tELH 


25 


ns 

RL==350a CL=t5pF, 

11-7.5 mA, Veh =3 V, 
Vel-0 V 

10 

5 

Propagation Delay Time of 
Enable from Vg^ to Vgn 

tEHL 


15 


ns 


10 

6 

Common Mode 

Transient Immunity 
at High Output Level 

O 

X 

1000 

10,000 


V/ps 

Vcm=50 V (peak), 

Vq (min.)=2V, 
RL=350n, l|=0 mA 

12 

7,9 

Common Mode 

Transient Immunity 
at Low Output Level 

1 CIVIi.| 

1000 

10,000 


V/ps 

Vcivi=50 V (peak), 

Vo (max.)=0.8 V, 
Re= 350O, lj-7.5 mA 

12 

8,9 
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TRANSIENT IMMUNITY 







, tPLH fi^L = 



/ 1 :..:t. 



/tPLH ^ 

./ '.P.1- 





— 

'tPLH RL«350i7 

— 

3 

'^tpLH Rl * 350£J 
tpHL Rl ** , 4I<« 





10 20 30 40 50 60 

l| - PULSE INPUT CURRENT - mA 

. Propagation Delay vs. Pulse 
Input Current. 


- 

Vcc 

l|N 

*5.0V’ tf 
7,5 mA if 

— 



N. 


1 

,R). =^4kn 




i 

— 

I . 

r Rl - IkJJ - 


- «— 

— 

- 


i 






, Rl * 1 

• .-“..t -1 

. — 





Rl * 350s>. 

1kf2, -! 




_ _ : 

.1. 1 .! 

□ 



0 10 20 30 40 50 60 70 

Ta - temperature-°C 

Figure 9. Rise, Fall Time vs. 
Temperature. 


PULSE 

CENEPATOR 

2o * eon 

tR * 6ns 


) Input Ve 
M onitoring Node 


Cl* Output Vo 

I Monitoring 
T Node 


*Cl is approximately 15 pF, which includes 
probe and stray wiring capacitance. 


Figure 10. Test Circuit for tguL *ELH* 


Vcc « 5.0 V 
3.0 V 

VgL^OV 

Ij 7.5 mA 


^ ^ -—***" tgyi 350n 

~ ““ tgHf. Bl ^ 350fi, tkd, 4lt'a 

10 20 30 40 50 60 70 

T^ - TEMPERATURE - -C 

I 11. Enable Propagation Delay 
vs. Temperature. 



PULSE GEN. 



'— 


*— 





. 












- 

— 

u 

J 

— 












__i 

_1 




IE 

1 

1 




“i 

L C« 

-5 j- 

. ANDCMt. 




UJ 

















200 400 600 800 1000 


VcM - COMMON MODE 
TRANSIENT AMPLITUDE - 


Figure 12. Test Circuit for Common Mode Figure 13. Common Mode Transient 


Transient Immunity and 
Typical Waveforms. 


Immunity vs. Common 
Mode Transient Amplitude. 


^GND BUS (BACK) 


Vcc « 5-0 V 

2.0V - 
VoL 0.8 V 
- i|H * 7.5 mA 
l>L ^ 0 mA 
..R, “ 35Qfl - 


0 10 20 30 40 50 60 70 

T^ - TEMPERATURE - "C 

Figure 14. Relative Common Mode 
Transient Immunity vs. 
Temperature. 


Vcc BUS (FRONT) 

N.C.dT 



Figure 15. Recommended Printed Circuit 
Board Layout. 


3-46 










using the HCPL-2602 
Line Receiver Optocoupier 

The primary objectives to fulfill when connecting an 
optocoupier to a transmission line are to provide a 
minimum, but not excessive, LED current and to properly 
terminate the line. The internal regulator in the HCPL- 
2602 simplifies this task. Excess current from variable 
drive conditions such as line length variations, line driver 
differences and power supply fluctuations are shunted by 
the regulator. In fact, with the LED current regulated, the 
line current can be increased to improve the immunity of 
the system to differential-mode-noise and to enhance the 
data rate capability. The designer must keep in mind the 
60 mA input current maximum rating of the HCPL-2602, 
in such cases, and may need to use series limiting or 
shunting to prevent overstress. 

Design of the termination circuit is also simplified; in most 
cases the transmission line can simply be connected 
directly to the input terminals of the HCPL-2602 without 
the need for additional series or shunt resistors. If 
reversing line drive is used it may be desirable to use two 
HCPL-2602’s, or an external Schottky diode to optimize 
data rate. 

Polarity Non-Reversing Drive 

High data rates can be obtained with the HCPL-2602 with 
polarity non-reversing drive. Figure (a) illustrates how a 
74S140 line driver can be used with the HCPL-2602 and 
shielded, twisted pair or coax cable without any additional 
components. There are some reflections due to the "active 
termination" but they do not interfere with circuit 
performance because the regulator clamps the line 
voltage. At longer line lengths tpLH increases faster than 
tpHL since the switching threshold is not exactly halfway 
between asymptotic line conditions. If optimum data rate 
is desired, a series resistor and peaking capacitor can be 
used to equalize tpi_H and tpHL- In general, the peaking 
capacitance should be as large as possible: however, if it is 
too large it may keep the regulator from achieving turn-off 
during the negative (or zero) excursions of the input 
signal. A safe rule: 

make C^ 16t 

where C = peaking capacitance in picofarads 
t = data bit interval in nanoseconds 

Polarity Reversing Drive 

A single HCPL-2602 can also be used with polarity 
reversing drive (Figure b). Current reversal is obtained by 
way of the substrate isolation diode (substrate to 
collector). Some reduction of data rate occurs, however, 
because the substrate diode stores charge, which must be 
removed when the current changes to the forward 


direction. The effect of this is a longer tp^L. This effect can 
be eliminated and data rate improved considerably by use 
of a Schottky diode on the input of the HCPL-2602. 

For optimum noise rejection as well as balanced delays a 
split-phase termination should be used along with a flip- 
flop at the output (Figure c). The result of current reversal 
in split-phase operation is seen in Figure (c) with switches 
A and B both OPEN. The coupler inputs are then con¬ 
nected in ANTI-SERIES; however, because of the higher 
steady-state termination voltage, in comparison to the 
single HCPL-2602 termination, the forward current in 
the substrate diode is lower and consequently there 
is less junction charge to deal with when switching. 

Closing switch B with A open is done mainly to enhance 
common mode rejection, but also reduces propagation 
delay slightly because line-to-line capacitance offers a 
slight peaking effect. With switches A and B both 
CLOSED, the shield acts as a current return path which 
prevents either input substrate diode from becoming 
reversed biased. Thus the data rate is optimized as shown 
in Figure (c). 

improved Noise Rejection 

Use of additional logic at the output of two HCPL-2602’s 
operated in the split phase termination, will greatly 
improve system noise rejection in addition to balancing 
propagation delays as discussed earlier. 

A NAND flip-flop offers infinite common mode rejection 
(CMR) for NEGATIVELY sloped common mode transients 
but requires tpHL>tpLH proper operation. A NOR flip- 
flop has infinite CMR for POSITIVELY sloped transients 
but requires tpHL < tpLH fo'' proper operation. An 
exclusive-OR flip-flop has infinite CMR for common mode 
transients of EITHER polarity and operates with either 
^PHL^^PLH O'" ^PHL <^PLH- 

With the line driver and transmission line shown in Figure 
(c). tpHL> ^PLH' SO NAND gates are preferred in the R-S 
flip-flop. A higher drive amplitude or different circuit 
configuration could make tpuL^tpLH- in which case NOR 
gates would be preferred. If it is not known whether tpHL> 
tpLH or tpHL^tpLH’ the drive conditions may vary over 
the boundary for these conditions, the exclusive-OR flip- 
flop of Figure (d) should be used. 

RS-422 and RS-423 

Line drivers designed for RS-422 and RS-423 generally 
provide adequate voltage and current for operating the 
HCPL-2602. Most drivers also have characteristics 
allowing the HCPL-2602 to be connected directly to the 
driver terminals. Worst case drive conditions, however, 
would require current shunting to prevent overstress of 
the HCPL-2602. 
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_ R = 0, C = 0 _ R = 32i>, C = 0 R = 33n, C = 430 pF UNITS 

Jt <1 30 90 <1 30 90 <1 30 90 m 

tpHL 40 50 75 40 50 100 30 45 75 nsec 

tpLH 45 65 175 40 50 80 40 45 75 nsec 



i 

>• 390J2 


V 

^15pF 


PROPAGATION TIMES SHOWN EXCLUDE DRIVER AND LINE DELAYS. 


Figure a. Polarity Non-Reversing. 

i +5V 
1 ^ 



WITHOUT 

SCHOTTKY DIODE . 
R =0 


R = 33U 
<1 1 30 I 
50 70 J 


ll^ 



PROPAGATION TIMES SHOWN EXCLUDE DRIVER AND L 


Figure b. Polarity Reversing, Single Ended. 






100 165 340 55 75 215 OPEN OPEN nse 

tp 45 125 310 45 70 185 OPEN CLOSED nse 

I 45 I 60 ~125 45 60 125 CLOSED CLOSED nse 

PROPAGATION TIMES SHOWN EXCLUDE DRIVER AND LINE DELAYS. 



15 ^ 

! l-a 



Figure c. Polarity Reversing, Split Phase. 






NAND flip flop tolerates 
simultaneously HIGH 
inputs; NOR flip flop 
tolerates simultaneously 
LOW inputs; EXCLUSIVE- 
OR flip flop tolerates 
simultaneously HIGH OR 
LOW inputs without 
causing either of the 
outputs to change. 


EXCLUSIVE-OR FLIP FLOP 


Figure d. Flip Flop Configurations. 
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OUTLINE DRAWING 


-TYPE NUMBER t 

-DATE CODE j 6J0 (.240) 
7.36 (.290) 6.60 {.260} 

7M Calo) j 

v^t- [ 1 

RECOGNITION | j! L 


NOTE: — O - ' • - - T 

A .01 TO O.IaiF bypass CAPACITOR MUST BE \y\ - 

CONNECTEDBETWEENPINS 8 AND5. ^ 

_ Figure ^ 

Features 

• HIGH DENSITY PACKAGING 

• LSTTL/TTL COMPATIBLE: 5V SUPPLY 

• HIGH SPEED: 10 MBd TYPICAL 

• LOW INPUT CURRENT REQUIRED: 5 mA 

• GUARANTEED PERFORMANCE OVER 
TEMPERATURE 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 

Description/Applications 

The HCPL-2630 consists of a pair of inverting optically coupled 
gates each with a GaAsP photon emitting diode and a unique 
integrated detector. The photons are collected in the detector 
by a photodiode and then amplified by a high gain linear amp¬ 
lifier that drives a Schottky clamped open collector output 
transistor. Each circuit is temperature, current and voltage com¬ 
pensated. 

This unique dual coupler design provides maximum DC and AC 
circuit isolation between each input and output while achieving 
LSTTL/TTL circuit compability. The coupler operational 
parameters are guaranteed from 0°C to 70°C, such that a min¬ 
imum input current of 5 mA in each channel will sink an eight 
gate fan-out (13 mA) at the output with 5 volt Vcc applied to 
the detector. This isolation and coupling is achieved with a 
typical propagation delay of 55 nsec. 

The HCPL-2630 can be used in high speed digital interface ap¬ 
plications where common mode signals must be rejected such 
as for a line receiver and digital programming of floating power 
supplies, motors, and other machine control systems. The eli¬ 
mination of ground loops can be accomplished between system 
interfaces such as between a computer and a peripheral mem¬ 
ory, printer, controller, etc. 

The open collector output provides capability for bussing, 
strobing and '"WIRED-OR" connection. In all applications, the 
dual channel configuration allows for high density packaging, 
increased convenience and more usable board space. 


-H^! U -1.78 (.070) MAX, 

- 1.19 (.047) MAX, 


I 4.70 (.186) MAX. 

1 I ]—{ .. I CATHODE, [T-1 

I |^0.51{.020) 

J jj^_WIN. CATHODE;, ja -1 

I LL 2,92 (.1151 min. 

- -^0.65 (.025) MAX. r~~ I 

ANODE, I 4 -' 

2,28 (.090) 

2.80 (.110) 

DIMENSIONS IN MtUIMETRES AND (INCHES), 


Recommended Operating 
Conditions 



0.76 (.030) 
1.40 (.055) 




Sym. 

Min, 

Max. 

Units 

Input Current, Low Level 
Each Channel 

Jfl 

0 

250 

M 

Input Current, High Level 
Each Channel 

»FH 

6.3* 

15 

mA 

Supply Voltage, Output 

Vcc 

4,5 

5.5 

V 

Fan Out (TTL Load) 

Each Channel ; 

N 


8 


Operating Temperature | 

ta 

0 

70 



Absolute Maximum Ratings 

(No derating required up to 70°C) 

Storage Temperature . -55°C to+125°C 

Operating Temperature . 0°Cto+70°C 

Lead Solder Temperature. 260°Cfor10s 

(1.6mm below seating plane) 

Peak Forward Input 

Current (each channel) ..... 30 mA (< 1 msec Duration) 

Average Forward Input Current (each channel) . 15mA 

Reverse Input Voltage (each channel). 5V 

Supply Voltage - Vqc . 7V (1 Minute Maximum) 

Output Current - Iq (each channel)... 16 mA 

Output Voltage - Vo (each channel) . 7V 

Output Collector Power Dissipation . 60 mW 

*6.3mA condition permits at least 20% CTR degradation guardband. 
Initial switching threshold is 5mA or less. 
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Electrical Characteristics 

OVER RECOMMENDED TEMPERATURE (Ta 


Parameter 


High Level Output Current 
tow Level Output Voltage 
High Level Supply Current 
Low Level Supply 
Input-Output Insulation 


Resistance IlnputOutput) 
Capacitance |lnput>Output) 
input Forward Voltage 
Input Reverse Breakdown 
Voltage 

Input Capacitance 

Input*Input Insulation 
Leakage Current 

Resistance {Input-Input} 
Capacitance {I npu t-1 nput} 
Current Transfer Ratio 


*For JEDEC registered parts. 


Symbol 



0°CTO70°C) UNLESS OTHERWISE NOTED 


Test Conditions 


2 250 jUA Vcc ^ S,SV, Vo ^ 5,5V, 

If - 250iUA 

).5 lii V Vcc = If ^ 5mA 

lot (Sinking) * 13mA 

14 30 mA Vcc"" 5.5V Jf 0 

(Both Channels) 

28 36 mA Vcc ^ 5.5V, If = 10mA 

(Both Channels) 

1 M ^5% RH, t = 5s, 

VFo==3kV dc, Ta = 25°C 

__ pjH<60%t-1 MIN 

0‘2 ~ V|.o = 500V,Ta = 25'’C 

3.6 pF ~f = IMHz.Ta =25°C 

1.5 1,75 V_ Ip = 10mA, Ta = 25°C 

V Ir= 10juA.Ta = 25°C 

60 pF VF=0,f=1MHz 

.005 (iA Relative Humidity = 46%, 

t=5s, Vm=500V 

10“ SI V|.| = 500V 

li? pF f=1IVIH2 

700 % If = 5.0mA, Ri = lOOO 



3 

3 

3 






4,9 


15 


4 


4 

4 

7,3 




3 


8 


8 


8 

2 

6 


**AII typical values are at Vcc “ 5V, Ta = 25 C 


Switching Characteristics at Ta= 25°C , Vcc=5V 

EACH CHANNEL 


Parameter 

Symbol 

IVlIn. 

Typ- 


Propagation Defay Ttme to 
High Output Level 

Propagation Delay Time to 
Low Output Level 
Output Rise Time (10*90%) 
Output Fall Time (90-10%) 



Common Mode Transient 
Immtinity at High Output Level 

|cMh| 

Common Mode Transient 
Immunity at Low Output Level 

|CIVic| 


Test Conditions 



Rl = 

350 RCt- 

15pF, 

If = 

7.5mA 


Rl = 

350 SI. Cl = 

15pF, 

If = 

7.5mA 


Rl = 

350 n, Cl = 

15pF, 

If = 

7.5mA 


VcM 

= 10Vp.p, 


Rl = 

350 SI, 


Vo (mlm) ~2V, If 

: « 0mA 

VcM 

= 10Vp.p, 


Rl = 

350 0, 


Vo 

max.i = 0.8V 



Figure Note 





NOTE: It is essential that a bypass capacitor (.OI/itF to O.ljLiF, ceramic) be connected from pin 8 to pin 5. Total lead length between both 
ends of the capacitor and the isolator pins should not exceed 20mm. Failure to provide the bypass may impair the switching prop¬ 
erties (Figure 5). 
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1. The tpLH propagation delay is measured from the 3.75 mA point 
on the trailing edge of the input pulse to the 1.5V point on the trail¬ 
ing edge of the output pulse. 

2. The tpHL propagation delay is measured from the 3.75 mA point 
on the leading edge of the input pulse to the 1.5V point on the 
leading edge of the output pulse. 

3. Each channel. 

4. Measured between pins 1, 2, 3, and 4 shorted together, and pins 5, 6, 
7, and 8 shorted together. 

5. Common mode transient immunity in Logic High level is the maxi¬ 
mum tolerable (positive) dVQ|y|/dt on the leading edge of the com¬ 
mon mode pulse, V^M. assure that the output will remain in a 
Logic High state (i.e., Vo>2.0V), Common mode transient immunity 
in Logic Low level is the maximum tolerable (negative) dVQiyi/dt on 
the trailing edge of the common mode pulse signal, VcM» assure 
that the output will remain in a Logic Low state (i.e., Vo<0.8V). 

6. DC Current Transfer Ratio is defined as the ratio of the output col¬ 
lector current to the forward bias input current times 100%. 

7. At 10mA VF decreases with increasing temperature at the rate of 
1.6mV/°C. 

8. Measured between pins 1 and 2 shorted together, and pins 3 and 4 
shorted together. 

9. This is a proof test. This rating is equally validated by a 2500 Vac, 
1 sec. test. 

10. See Option 010 data sheet for more information. 


-r 

1 

t 

t 

1 

/ 

.1 

5 mA 

'Jd 


, ^ ^ 



1 

1 

f' 

* 4 mA 

J..- 


T; 

* 25 C 


1 

< 

1 / 

3,5 mA 

— 



- 

/' 

j 






‘'''""'^2.'^ mA 






0 1 2 3 4 5 6 7 

Vo - COLLECTOR VOLTAGE - V 


NOTE: Dashed characteristics indicate pulsed operation. 


CURVE 
TRACER - 
TERMINALS 






. . 

5V POWEB 

iv 

11 -Vo 

SUPPLY 

GND 

N ■ 

' “ 











\ 


Rl 

^ 35012 


1 

' 

[ \ V 




Lb 



—j 




Vcc«5.0V 

^Ta» as^c-^ 


If - INPUT DIODE FORWARD CURRENT -- mA 



Vc# 






GND 


Figure 3. Input-Output Characteristics. 



GND BUS (BACK) 


Vj-c BUS (FRONT)^ 


Figure 2. Optocoupler Transfer Characteristics. 


* i\ r 




{1 i\ 

1* • 


_Lk.; 

--^1: 


Figure 5. Recommended Printed Circuit Board Layout. 
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fyUSE 

Q£Hi€ftATOR 


) FT 

pro- 

P±— ^ 

* t li. 


pj BYPASS 

47 S2 < FT" ^ 




■4 OND 

P 


Cl. is approximately 15 pF, which includes 
probe and stray wiring capacitance. 


: Cl output 

MONITORING 

NODE 




—1—1— 
-.RL*350fl 






1. 4. 











— 






- 350mV (If = 7.5mA) 
-175mV (Ip = 3.75mA) 


Ifh - PULSE INPUT CURRENT - mA 


Figure 6. Test Circuit for tpHL fPLH* 


Figure 7. Propagation Delay, tpi^^. tp|_H 
vs. Pulse input Current, IpH- 


toL = 50 ns (delay in response to 
I logic low level input) 


“ toH = 30 ns (delay in response to 
logic high level input) 
Ta = 25°C 



-O C 


Figure 8. Response Delay Between TTL Gates. 



SWITCH AT A: If= 0mA 


SWITCH AT B: If = 7.5mA 



PULSE GEN. 


Figure 9. Test Circuit for Transient Immunity and Typical Waveforms. 
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_9.4<]<.370> ^ 
~9.90 (.390) *" 


NOTE: I-1-i- i -O GND 

A .01 TO 0.1 BYPASS CAPACITOR MUST BE 
CONNECTED BETWEEN PINS 8 AND 5. SEE NOTE 1. 

Figure 1. Schematic 

Features 

• INTERNAL SHIELD FOR HIGH COMMON 
MODE REJECTION (CMR) 

• HIGH DENSITY PACKAGING 

• HIGH SPEED: 10 MBd TYPICAL 

• LSTTL AND TTL COMPATIBLE 

• GUARANTEED MINIMUM COMMON MODE 
TRANSIENT IMMUNITY: 1000 V/^is 

• GUARANTEED PERFORMANCE OVER 
TEMPERATURE 0° C to 70° C 

• RECOGNIZED UNDER THE COMPONENT PROGRAM OF 
U.L. (FILE NO. E55361) FOR DIELECTRIC WITHSTAND 
PROOF TEST VOLTAGES OF 1440 Vac, 1 MINUTE AND 2500 
Vac, 1 MINUTE (OPTION 010). 

Applications 

• ISOLATION OF HIGH SPEED LOGIC SYSTEMS 

• MICROPROCESSOR SYSTEM INTERFACES 

• ISOLATED LINE RECEIVER 

• COMPUTER-PERIPHERAL INTERFACES 

• GROUND LOOP ELIMINATION 


Description 


xxxx^ 

YYWWRJ 


OUTLINE DRAWING 


ITVPE NUMBER * 

-^DATE CODE [ BJIO f.240) 
7.36 (.2901 6.60 (.260) 
7:§8Uio) i 


0.18 (.007) 
Os (.013) 


_►[ -1.76 (.070) MAX. 

- 1.19 (.047) MAX. 

-II-^ l-l ^ ANODE, fT -1 

I 4.70 (.186) MAX, '— 

CATHODE, |T 

! I I ^0.51 (.020) 

jj L I I M)N. CATHODE ajT 

[ 11 2.92 (.115) MIN. yV 

HI —0.6S (.026) MAX. ^^oDE.IT 

1^ 2.28 (.090) L- i 

' 2.80 (.110) 

dimensions in millimetres and (INCHES). 


u 

L-ONDrsl 


and floating power supplies. The internal shield makes the 
HCPL-2631 ideal for use in extremely high ground or 
induced noise environments. 

Recommended Operating 
conditions 



Sym, 

mn. 

Max. 

Units 

input Current, low Level 
Each Channef 

iFL 

0 

250 

IxA 

Input Current, High Level 
Each Channel 

Ifh 

6.3* 

15 

mA 

Supply Voltage, Output 

Vcc 

4.5 

5.5 

V 

Fan Out (TTL Load) 

Each Channel 

N 


8 


Operating Temperature 

Ta 

0 

70 

°C 


The HCPL-2631 is a dual channel optically coupled logic 
gate that combines GaAsP light emitting diodes and 
integrated high gain photodetectors. Internal shields 
provide a guaranteed common mode transient immunity 
specification of 1000 V/fis. The unique design provides 
maximum DC and AC circuit isolation while achieving 
LSTTL and TTL logic compatibility. The logic isolation is 
achieved with a typical propagation delay of 40 nsec. The 
dual channel design saves space and results in increased 
convenience. 

The HCPL-2631 is recommended for high speed logic 
interfacing, input/output buffering and for use as line 
receivers in environments that conventional line receivers 
cannot tolerate. The HCPL-2631 can be used for the 
digital programming of machine control systems, motors, 


*6.3 mA condition permits at least 20% CTR degradation 
guardband. Initial switching threshold is 5 mA or less. 

Absolute Maximum Ratings 

(No derating required up to 70° C) 

Storage Temperature . -55°C to+125°C 

Operating Temperature . 0°C to +70°C 

Lead Solder Temperature . 260° C for 10s 

(1.6 mm below seating plane) 

Average Forward 

Input Current (each channel) . 15 mA (See Note 2) 

Reverse Input Voltage (each channel) . 5 V 

Supply Voltage — Vcc . 7 V (1 Minute Maximum) 

Output Current — lo (each channel) . 16 mA 

Output Voltage — Vo (each channel) . 7 V 

Output Collector Power Dissipation 
(each channel) . 40 mW 


























Electrical Characteristics 


(Over Recommended Temperature, Ta = 0°C to +70°C, Uniess Otherwise Noted) 


Symbol Mm< 


Low Level Output Voltage 
High Level Output Current 
High Level Supply Current 
Low Level Supply Current 


Input Forward Voltage 


Input Reverse Breakdown 
Voltage _ 

Input Capacitance _ 

Input Diode Temperature 
Coefficient 


Max, Units Test Conditions 

ha V If == 5 mA 

lot (Sinking)^ 13 mA 

250 mA VcC=5.5VVo = 5.5V, 

^ If - 250 juA 

““TI IT VCC = 5,5V, iF - O, 

(Both Channels) 

mA Vcc-6,5V,lF=10mA, 

(Both Channels) 


Figure Note 
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NOTES: 

1. Bypassing of the power supply line is required, with a 0.01 
fxF ceramic disc capacitor adjacent to each isolator as illus¬ 
trated in Figure 14. Total lead length between both ends of 
the capacitor and the isolator pins should not exceed 20 
mm. The power supply bus for the isolator(s) should be 
separate from the bus for any active loads, otherwise a 
larger value of bypass capacitor (up to 0.1 ^if) may be 
needed to suppress regenerative feedback via the power 
supply. Failure to provide the bypass may impair the switch¬ 
ing properties. 

2. Peaking circuits may produce transient input currents up to 
50 mA, 50 ns maximum pulse width, provided average cur¬ 
rent does not exceed 15 mA. 

3. Each channel. 

4. Measured between pins 1, 2, 3, and 4 shorted together, and 
pins 5, 6, 7, and 8 shorted together. 

5. This is a proof test. This rating is equally validated by a 2500 
Vac, 1 sec. test. 

6. Measured between pins 1 and 2 shorted together, and pins 3 
and 4 shorted together. 


Vcc = 6-5V 
~ Ip 5.0 mA*“ 


7. The tpLH propagation delay is measured from the 3.75 mA 
point on the trailing edge of the input pulse to the 1.5 V 
point on the trailing edge of the output pulse. 

8. The tpHL propagation delay is measured from the 3.75 mA 
point on the leading edge of the input pulse to the 1.5 V 
point on the leading edge of the output pulse. 

9. CMh is the maximum tolerable rate of rise of the common 
mode voltage to assure that the output will remain in a high 
logic state (i.e., Vout > 2.0 V). 

IO.CMl is the maximum tolerable rate of fall of the common 
mode voltage to assure that the output will remain in a low 
logic state (i.e., Vout > 0.8 V). 


11. For sinusoidal voltages, 


= TrfcMVcM (p-p) 







■- 






_ 



= 


»12.6m A ^ 
9.6mA 

2 

1 1 ^ 

Iq 6.4mAi 

_I_^_i 



12. As illustrated in Figure 14, the Vcc and GND traces can be 
located between the input and the output leads of the 
HCPL-2631 to provide additional noise immunity at the 
compromise of insulation capability. 

13. See Option 010 data sheet for more information. 


Vcc » 5.5V 
- Vq 5.5V - 

Ip « 250 pA 


10 20 30 40 50 60 70 


- TEMPERATURE-°C 


Low Level Output Voltage vs. 
Temperature 


1 


Vcc = 5-0 

..1. 

V 

II 





c 

r T;^« 

350ri 

O-70"C 

1 


w 

nr Rl ” 

: 

1 

O-TO'C 








t 1 


_in 

_L_ 

f ii 


0 1.0 2.0 3.0 4.0 5.0 

Ip - FORWARD INPUT CURRENT - mA 

Figure 3. Output Voltage vs. Forward 
Input Current 


I PUtSE I 
GENERATOR 


10 20 30 40 50 60 70 


- TEMPERATURE-"C 


Figure 4. High Level Output Current 
vs. Temperature 



Ibypass< Rl 



''Output Vq < 
I Monitoring < 
Node O 


*Ci^ is approximately 15pF, which includes 
probe and stray wiring capacitance. 


'PHL '*L 

40 * 


Vp - FORWARD VOLTAGE - VOLTS 


Figure 5. Input Diode Forward 
Characteristic 


10 20 30 40 50 60 70 


T- = TEMPERATURE-°C 


Figure 6. Test Circuit for tpHL and 
tpLH- Note 3 


Figure 7. Propagation Delay vs. 
Temperature 
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Figure 8. Propagation Delay vs. 

Pulse Input Current 


Figure 9. 


Rise, Fall Time vs. 
Temperature 


Figure 10. Test Circuit for Common 
Mode Transient Immunity 
and Typical Waveforms. Note 3 



Vpiy, - COMMON MODE *D|ODE D1 (1N916 OR EQUIVALENT) IS NOT REQUIRED FOR UNITS WITH OPEN COLLECTOR OUTPUT. 

TRANSIENT AMPLITUDE - V 


Figure 11. Common Mode Transient Figure 12. Recommended TTL/LSTTL to TTL/LSTTL Interface Circuit 

Immunity vs. Common Mode 
Transient Amplitude 



T;^ - TEMPERATURE -°C 



Figure 13. Relative Common Mode Transient Figure 14. Recommended Printed Circuit Board Layout 

Immunity vs. Temperature 
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LOW INPUT CURRENT, 
HIGH GAIN 
OPTOCOUPLERS 


I XXXX^ 
YYWWfU 

V 


'TYPE NUMBER T 

-DATE CODE | §40 (-240) 

7-36 (,290) 6.60 (.2$Q) 
(. 310 ) ( 



-1.79 (.070) MAX. 

1.19 (.047) MAX. 



1 4.70 (.185) MAX- 

. > M 

t t-0.51(.020) r-1- 

I MIN. CATH0DE|3|- 

(—2.92 (-115) MIN. 


ANODE 


—2.92 (<115) MIN. r- 

0.65 (.025) MAX. NC.j4^ L £jGND 

j_ 2.28 (.090) >-^ 

* 2,80 (.110) DIMENSIONS IN MILLIMETRES AND INCHES. 


Features 


HIGH CURRENT TRANSFER RATIO~2000% TYPICAL 
LOW INPUT CURRENT REQUIREMENT — 0.5 mA 
TTL COMPATIBLE OUTPUT - 0.1 V Vql TYPICAL 
HIGH COMMON MODE REJECTION - 500 M/fxs 
PERFORMANCE GUARANTEED OVER TEMPERA¬ 
TURE 0°C to 70° C 

BASE ACCESS ALLOWS GAIN BANDWIDTH 
ADJUSTMENT 

HIGH OUTPUT CURRENT — 60 mA 
RECOGNIZED UNDER THE COMPONENT PROGRAM 
OF U.L. (FILE NO. E55361) FOR DIELECTRIC 
WITHSTAND PROOF TEST VOLTAGES OF 1440 Vac, 

1 MINUTE AND 2500 Vac, 1 MINUTE (OPTION 010). 


Description 


These high gain series couplers use a Light Emitting 
Dioide and an integrated high gain photon detector to pro¬ 
vide extremely high current transfer ratio bet\A(een input 
and output. Separate pins for the photodiode and output 
stage result in TTL compatible saturation voltages and 
high speed operation. Where desired the Vcc and Vo ter¬ 
minals may be tied together to achieve conventional 
photodarlington operation. A base access terminal allows 
a gain bandwidth adjustment to be made. 

The 6N139 is for use in CMOS, LSTTL or other low power 
applications. A 400% minimum current transfer ratio is 
guaranteed over a 0-70° C operating range for only 0.5 mA 
of LED current. 

The 6N138 is designed for use mainly in TTL applications. 
Current Transfer Ratio is 300% minimum over 0-70° C for an 
LED current of 1.6 mA [1 TTL Unit load (U.L.)]. A 300% 
minimum CTR enables operation with 1 U.L. out with a 2.2 
kfx pull-up resistor. 


6N138 

6N139 


TECHNICAL DATA JANUARY 1986 



Applications 


• Ground Isolate Most Logic Families — TTL/TTL, CMOS/ 
TTL, CMOS/CMOS, LSTTL/TTL, CMOS/LSTTL 

• Low Input Current Line Receiver — Long Line or Party line 

• EIA RS-232C Line Receiver 

• Telephone Ring Detector 

• 117 V ac Line Voltage Status Indicator — Low Input Power 
Dissipation 

• Low Power Systems — Ground Isolation 

Absolute Maximum Ratings* 

Storage Temperature . —55°C to+125°C 

Operating Temperature. 0°Cto+70°C 

Lead Solder Temperature. 260°C for 10s 

(1.6mm below seating plane) 

Average Input Current — Ip .. ... 20mA U) 

Peak Input Current — Ip.. 40mA 

(50% duty cycle, 1 ms pulse width) 

Peak Transient Input Current — Ip. 1.0A 

{< IjUs pulse width, 300 pps) 

Reverse Input Voltage — Vr ... 5V 

Input Power Dissipation . 35mW [2] 

Output Current — Iq (Pin 6). 60mA [3] 

Emitter-Base Reverse Voltage (Pin 5-7) .0.5V 

Supply and Output Voltage — Vcc (Pin 8-5), Vq (Pin 6-5) 

6N138 ..-0.5 to7V 

6N139 . . . . .... .-0.5 to 18V 

Output Power Dissipation..lOOmW 

See notes, following page. 

CAUTION: The small junction sizes inherent to the design of this 
bipolar component increases the component’s susceptibility to 
damage from electrostatic discharge (ESD). It is advised that 
normal static precautions be taken in handling and assembly of 
this component to prevent damage and/or degradation which may 
be induced by ESD. 

*JEDEC Registered Data. 
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Electrical Specifications 

OVER RECOMMENDED TEMPERATURE (Ta= 0°C to 70°C), UNLESS OTHERWISE SPECIFIED 


Parameter 

Sym. 

Device 

Min. 

Typ,** 

Max. 

Units 

Test Cunditions 

Fig. 

Note 




6N139 

400 

2000 


% 

Ip ^ 0.5mA, Vo 0.4V. Vqq ^ 4.5V 



Current Transfer Ratio 

CTR* 

500 

1600 


Ip ^ 1.6mA, Vo = 0.4V, V^c 4.5V 

3 

5,6 




6N13S 

300 

1600 


% 

Ip 1.6mA, Vq ^ 0.4V, Vcc =4.5V 








0.1 

0.4 


Ip = 1.6mA, Iq - 6.4mA, Vcc-4.5V 



Logic Low 


VOL 

6N139 


0.1 

0.4 

V 

Ip 5mA, lo ** ISmA, Vcc “ 4*6V 

1,2 

6 

Output Voltage 



0.2 

0.4 


Ip = 12mA, Iq « 24mA, Vcc ^ 4,5V 




6N138 



0,4 

V 

Ip 1.6mA, Iq = 4.SmA. Vcc ^ 4.5V 



Logic High 


iOH* 

6N139 


0.05 

100 

UA 

Ip = 0mA, Vq - VcC ~ 


6 

Output Current 

6N138 


0.1 

250 

pA 

ip 0m A, Vo = VcC==7V 


Logic Low 

Supply Current 

fCCL 



0*4 


mA 

Ip « 1,6mA, Vq ^ Open, Vcc “ 5V 


6 

Logic High 

Supply Current 

<CCH 



10 


nA 

Ip « 0mA, Vq * Open, Vcc " SV 


6 

Input Forward Voltage 

Vp* 



1.4 

1.7 

V 

Ip « 1.6mA, Ta-25®C 

4 


Iriput Reverse 

Breakdown Voltage 

BVn* 


5 


V 


Ipi = 10 mA,Ta^25®C 



Temperature Coefficient 
of Forward Voltage 

AVp 

ATa 



-1.8 


mV/®C 

Ip 1.6mA 



Input Capacitance 

CfN 



60 


pF 

f=1MH2, Vp-0 



Input-Output 

*1-0* 




1 


45% RH, i 5s, V,.o 3kV dc. 


1 7*11 

Insulation 








Ta-25°C 




OPT. 010 

Viso : 

2500 




Vrivis 

RH<50%,t^1 min. 


12 

Resistance 

(Input-Output) 

R|-0 1 



10’^ 


o 

Vpo=^000Vdc 


7 

Capacitance 

(Input-Output) 

<^LO ; 



0.6 


pF 

f==^1IVIHz 


7 


*For JEDEC registered parts. **AII typicals at T/\ = 25°C and Vqc = 5V, unless otherwise noted. 


Switching Specifications 


ATTa = 25°C, Vcc = 5V 


Parameter 

Sym. 

Device 

Min* 

Typ. 

Max. 

Units 

Test Conditions 

Fig. 

Note 

Propagation Delay Time 


6N139 


'5 

25 

us 

Ip = O.SrnA, H = 4.7 kO 



To Logic Low at Output 

tPHL* 


0.2 

1 

Ip ^ t2mA, Rt«*270il 

9 

6,8 



6N138 


1.6 

10 

MS 

Ip^iSmA, RL = 2.2kSl 





6N139 


18 

60 

MS 

Ip - dOmA, Rt = 4.7kO 



Propagation Delay Time 
To Logic High at Output 

tpLH* 


2 

7 

Ip = t2mA, Rt=^ 270« 

9 

6,8 


6N138 

i 

10 

35 

MS 

Ip = 1.6 mA, Rt=^2.2k« 



Common Mode Transient 
Immunity at Logic High 
Level Output 

|cmh| 



500 1 


V/MS 

.i 

Ip « 0mA, R|^ » 2.2kD!, Rqc 0 
iVcml»10Vp^ 

10 

9,10 

Common Mode Transient 
Immunity at Logic Low 
Level Output 

|cml| 



500 


V/ms 

ip = 1 *6nnA, R t ^ 2.2ka, Rcc ^ 0 

1QVp.p 

10 i 

9*10 


NOTES: 

1. Derate linearly above 50®C free-air temperature at a rate of 0.4mA/°C. 

2. Derate linearly above 50®C free-air temperature at a rate of 0.7mW/®C. 

3. Derate linearly above 25°C free-air temperature at a rate of 0.7mA/®C. 

4. Derate linearly above 25®C free-air temperature at a rate of 2.0mW/®C. 

5. DC CURRENT TRANSFER RATIO is defined as the ratio of output collector current, Iq. to the forward LED input current. Ip, times 100%. 


6 . 

7. 

8 . 

9. 


10 . 

11 . 

12 . 


Pin 7 Open. 

Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together. 
Use of a resistor between pin 5 and 7 will decrease gain and delay time. See Application Note 951-1 for more details. 


Common mode transient immunity in Logic High level is the maximum tolerable (positive) dVcm/dt on the leading edge of the common mode 
pulse, Vgm, to assure that the output will remain in a Logic High state (i.e., Vq > 2.0V). Common mode transient immunity in Logic Low level 
is the maximum tolerable (negative) dVcm/dt on the trailing edge of the common mode pulse signal, Vcm» to assure that the output will remain 
in a Logic Low state (i.e., Vq < 0.8V). 

In applications where dV/dt may exceed 50,000V/ms (such as static discharge) a series resistor, RcC/ should be included to protect 


the detector 1C from destructively high surge currents. The recommended value Is _ IV 

H pp ^ . . 

0.15 Ip (mA) 

This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test. 


kO. 


See Option 010 data sheet for more information. 
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PROPAGATION DELAY - /is 



Vo - OUTPUT VOLTAGE - V 


Figure 1. 6N138/6N139 DC Transfer 
Characteristics 



If - INPUT DIODE FORWARD CURRENT - mA 

Figure 3. 6N138/6N139 Output Current vs 
Input Diode Forward Current 
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= 2.2 

kf2 









“ 1.6 mA 
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. 


[ . 





0 10 20 30 40 50 60 70 80 90 100 

Ta - TEMPERATURE -°C 

Figure 5. Propagation Delay vs. Temperature. 



If - FORWARD CURRENT - mA 

Figure 2. Current Transfer Ratio vs 

Forward Current 6N138/6N139 



1.10 1.20 1.30 1.40 1.50 

Vp - FORWARD VOLTAGE - VOLTS 

Figure 4. Input Diode Forward Current vs. 
Forward Voltage. 



Rl - LOAD RESISTANCE - kfi 

Figure 6. Non Saturated Rise and Fall Times vs. Load 
Resistance. 
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(SATURATED 

RESPONSE) 


Vo- 

SATURATED 

RESPONSE) 


tL__L 



90% 


b*_ 




10% DUTY CYCLE 
1/f<1C0MS 

Ip MONITOR C 



Figure 7. Switching Test Circuit.* 











1 HEWLETT 

1 PACKARD 


DUAL LOW INPUT 
CURRENT, HiCH GAIN 
OPTOCOUPLERS 

HCPL-273fl 

HCPL-2731 




TECHNICAL DATA JANUARY 1986 




Features 

• HIGH CURRENT TRANSFER RATIO - 1800% TYPICAL 

• LOW INPUT CURRENT REQUIREMENT -• 0.5 mA 

• LOW OUTPUT SATURATION VOLTAGE — 0.1V TYPICAL 

• HIGH DENSITY PACKAGING 

• PERFORMANCE GUARANTEED OVER 0°C TO 70®C 
TEMPERATURE RANGE 

• HIGH COMMON MODE REJECTION — 500 V//uS 
o LSTTL COMPATIBLE 

• RECOGNIZED UNDER THE COMPONENT PROGRAM OF 
U.L. (FILE NO. E55361) FOR DIELECTRIC WITHSTAND 
PROOF TEST VOLTAGES OF 1440 Vac, 1 MINUTE AND 2500 
Vac, 1 MINUTE (OPTION 010). 


Description 

The HCPL-2730/31 dual channel couplers contain a separ¬ 
ated pair of GaAsP light emitting diodes opticaliy coupied 
to a pair of integrated high gain photon detectors. They 
provide extremely high current transfer ratio, 3000V dc 
withstand test voltage and excellent input-output common 
mode transient immunity. A separate pin for the photo¬ 
diodes and first gain stages (Vcc) permits lower output 
saturation voltage and higher speed operation than poss¬ 
ible with conventional photodarlington type isolators. In 
addition Vcc rnay be as low as 1.6V without adversely 
affecting the parametric performance. 

Guaranted operation at low input currents and the high 
current transfer ratio (CTR) reduce the magnitude and 
effects of CTR degradation. 

The outstanding high temperature performance of this split 
Darlington type output amplifier results from the inclusion 
of an integrated emitter-base bypass resistor which shunts 
photodiode and first stage leakage currents to ground. 



Applications 

• Digital Logic Ground isoiation 

• Telephone Ring Detector 

• EiA RS-232C Line Receiver 

• Low Input Current Line Receiver — Long Line or Party Line 

• Microprocessor Bus Isoiation 

• Current Loop Receiver 

• Poiarity Sensing 

• Level Shifting 

• Line Voitage Status indicator — Low input Power Dissipation 


The HCPL-2731 has a 400% minimum CTR at an input cur¬ 
rent of only 0.5 mA making it ideal for use in low input 
current application such as MOS, CMOS and low power 
logic interfacing or RS232C data transmission systems. In 
addition, the high CTR and high output current capability 
make this device extremely useful in applications where a 
high fanout is required. Compatibility with high voltage 
CMOS logic systems is guaranteed by the 18V Vqc and Vq 
specifications and by testing output high leakage (Iqh) at 
18V. 

The HCPL-2730 is specified at an input current of 16 mA 
and has a 7V Vqc and Vq rating. The 300% mimimum CTR 
allows TTL to TTL interfacing with an input current of only 
1.6 mA. 

Important specifications such as CTR, leakage current and 
output saturation voltage are guaranteed over the 0°C to 
70°C temperature range to allow trouble-free system 
operation. 
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Electrical Specifications 

(Over Recommended Temperature Ta = 0°C to 70°C, 


> Otherwise Specified) 

Max. Urtit$ 


Current Transfer Ratio 


Logic Low 
Output Voltage 

Logic High 
Output Current 
Logic Low 
Supply Current 
Logic High 
Supply Current 
Input Forward Voltage 

input Reverse Breakdown 
Voltage 

Temperature Coefficient 
of Forward Voltage 
Input Capacitance 
Input'Output Insulation 


Test Conditions 

Fig. 

Mote 

Ip - O.BfnA, Vo = b.AV, V^q = 4.5V 

1 p « 1.6mA. Vq = 0.4V. V^c ^ 4.5V 

2 

6,7 

Ip -1.5mA, Vq - 0.4V, V^c == 4.5V 

2 


Ip = 1.6mA, Iq - 8mA, Vqq« 4.5V 
ip = 5mA, Iq = 15mA. Vqq ^ 4,5V 

1 

6 

IP = 12mA. Iq - 24mA, Vqq 4.5V 




ip ^ t.6mA, Ip 4.5V 


aA 

Ip - 0 mA, Vq - Vc( 

18V 

aa 

lp=0mA,Vo-VcQ^ 

-7V 

A 

Ip 1 ~ Ip 2 ~ 1.6mA 

VqcMBV 


Vqi ^Vo2^0pen 


nA 

Ipl ~ ip2 ^OmA 

Mji "^02 “Open 

Vqc-18V 

Vcc-7V 


V Ip ^ 1.6mA, ^25^C 

V lp«10pA,TA-25®C 

mV/^C lp = t.6mA 

"pF ~^tMH2,'Vp"=0 ... 

pA 4S%RH,t^as. 

_ V|-0^3kV dc,TA^25°C 

^RMS < 50%, t “ 1 min. 


(Input-Output) 

^1-0 



10^2 


a 

V,.Q - BOOVdc 


8 

Capacitance 

(Input-Output) 

^1.0 



0.6 



f=t MHz 


8 

Input-in put 

Insulation Leakage Ckirrent 

If-f 



o.m)5 


aa 

45% Relative Humidity, t=5s. 

V|.| « 500Vdc 


9 


Resistance 

(Inpuflnpu.) ___^ 

Capacitance 

(Input-Input) 

'For JEDEC registered parts. 

Switching Specifications atta-25°c,vcc-5v 

Parameter Sym, Win, Typ. Max. Units 

______ 

Propagation Delay Time 2731 2S tOO As 

To Logic Low tpHL h 20 

at Output __5_!L 

Propagation Delay Time 2731 __; 10 _ 60 As 

To Logic High tptH 10 35 

at Output 273(}n ^ AS 

Common Mode 

Transient Immunity at |CMh | 500 V/ps 

Logic High Level Output 
Common Mode 

Transient Immunity at jCM^j 500 

Logic Low Level Output 

NOTES: 1. Derate linearly above 50°C free-air temperature at a rate of 0.5mA/°C. 10. Comm 

2. Derate linearly above 50° C free-air temperature at a rate of 0.9mW/°C. tolerat 

3. Derate linearly,above 35° C free-air temperature at a rate of 0.6mA/°C, pulse' 


a Vpj «500Vdc 

pF f 1 MHz 


Test Conditions 

Ip *= 0.5mA. = 4.7kiii 

Ip - 1.6mA. R|^ « 2.2kJ2 
lp = t2mA. Rl = 270a 
lF-=^6r6mA.RL = 4.7k^ ' 
Ip - 1.5mA. Rl 2.2kn 
ip =t2mA, Rl ==270S7 

Ip 0mA, Bl 2.2kri 
|Vcm{ " 

Ip I.emA. Rj_ - 2.2kO 

|Vr,M|=10V^„ 


•All typicals at Ta = 25 C 


F}0. Note 


to 6.10,11 


10 6.10,11 


temperature at a rate of 0.5mA/°C. 
temperature at a rate of 0.9mW/°C. 
temperature at a rate of 0.6mA/°C, 


4. Pin 5 should be the most negative voltage at the detector side. 

5. Derate linearly above 35°C free-air temperature at a rate of 1.7mW/° C. 
Dutput power is collector output power plus supply power. 

6. Each channel. 

7. CURRENT TRANSFER RATID is defined as the ratio of output 
collector current, Iq, to the forward LED input current. Ip, times 100%. 

8. Device considered a two-terminal device: Pins 1,2, 3, and 4 shorted 
together and Pins 5, 6, 7, and 8 shorted together. 

9. Measured between pins 1 and 2 shorted together, and pins 3 and 4 
shorted together. 


. Common mode transient immunity in Logic High level is the maximum 
tolerable (positive) dVQ|\/|/dt on the leading edge of the common mode 
pulse Vqivi, to assure that the output will remain in Logic High state 
(i.e., Vq > 2.0V). Common mode transient immunity in Logic Low 
level is the maximum tolerable (negative) dVciyi dt on the trailing edge 
of the common mode pulse signal, Vciyi, to assure that the output will 
remain in a Logic Low state (i.e., Vq < 0.8V). 

. In applications where dV/dt may exceed 50,000 VZ/us (such as a static 
discharge) a series resistor, Rcc» should be included to protect the 
detector 1C from destructively high surge currents. The recommended 
value is _ IV , 

~ 0.3 Ip (mA) 

This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test. 

, See Dption 010 data sheet for more information. 
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Absolute Maximum Ratings 

Storage Temperature .-55°Cto+125°C 

Operating Temperature . -40°Cto+85°C 

Lead Solder Temperature _... 260°Cfor 10sec 

(1.6mm below seating plane) 
Average Input Current — Ip 

(eachchannel) .. 20mA^^^ 

Peak Input Current — Ip 

(each channel) . 40 mA 

(50% duty cycle, 1 ms pulse width) 
Reverse Input Voltage — Vr 
(each channel) . 5V 


Input Power Dissipation 

(each channel) ... 35 mW^^^ 

Output Current — \q 

(each channel) . 60 mA^^^ 

Supply and Output Voltage —Vcc (Pin 8“5), Vq (Pin 
7,6-5) 

HCPL-2730 . -0.5to7V 

HCPL-2731 . -0.5 to 18V 

Output Power Dissipation 
(each channel) . lOOmW^^^ 


HCt*L - 27WHdPL - 2731 

--4_„- 

.Ta » O’C 


HCPL 2730/MCPt 2731 Vco = SV 
--—1- Vo = 0.4V “ 




Vo - OUTPUT VOLTAGE - V 

Figure 1. DC Transfer Characteristics 
(HCPL-2730/HCPL-2731) 


F - FORWARD CURRENT - mA 


Figure 2. Current Transfer Ratio vs 
Forward Current 


- INPUT DIODE FORWARD CURRENT - mA 


Figure 3. Output Current vs Input Diode 
Forward Current 



1.10 1.20 1.30 1.40 1.50 

Vp - FORWARD VOLTAGE - VOLTS 


Figure 4. Input Diode Forward Current 
vs. Forward Voltage. 


- T;^ »25*C 



- 

HCPL-2731 
Vcc - 18V> 

y 

y 


^HCPL-2730 1 
/ HCPL-2731 
Vcc“7V 

_1 



Ip - INPUT DIODE FORWARD CURRENT - mA 


Figure 5. Supply Current Per Channel 
vs. Input Diode Forward 
Current. 


T- INPUT PULSE PERIOD- 


Figure 6. Propagation Delay To Logic 
Low vs. Pulse Period. 
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Ta - TEMPERATURE - “C Ip “ INPUT DIODE FORWARD CURRENT - mA 


Figure 7. Propagation Delay vs. 
Temperature. 


Figure 8. Propagation Deiay vs. Input 
Diode Forward Current. 











ra. HEWLETT 
WHiM PACKARD 


LOW INPUT CURRENT, 
HIGH GAIN 



TECHNICAL DATA JANUARY 1986 



• HIGH CURRENT TRANSFER RATIO — 

1500% TYPICAL 

• LOW INPUT CURRENT REQUIREMENT — 

0.5 mA 

• PERFORMANCE GUARANTEED OVER 0°C TO 
70°C TEMPERATURE RANGE 

• INTERNAL BASE-EMITTER RESISTOR 
MINIMIZES OUTPUT LEAKAGE 

• GAIN-BANDWIDTH ADJUSTMENT PIN 

• HIGH COMMON MODE REJECTION 

• RECOGNIZED UNDER THE COMPONENT PROGRAM 
OF U.L. (FILE NO. E55361) FOR DIELECTRIC 
WITHSTAND PROOF TEST VOLTAGES OF 1440 Vac, 

1 MINUTE AND 2500 Vac, 1 MINUTE (OPTION 010). 


Description 

The 4N45/46 optocouplers contain a GaAsP light emitting 
diode optically coupled to a high gain photodetector 1C. 

The excellent performance over temperature results from 
the inclusion of an integrated emitter-base bypass resistor 
which shunts photodiode and first stage leakage currents 
to ground. External access to the second stage base 
provides better noise rejection than a conventional 
photodarlington detector. An, external resistor or capaci¬ 
tor at the base can be added to ^^ake a gain-bandwidth or 
input current threshold adjustment. The base lead can 
also be used for feedback. 

The high current transfer ratio at very low input currents 
permits circuit designs in which adequate margin can be 
allowed for the effects of CTR degradation over time. 

The 4N46 has a 350% minimum CTR at an input current of 
only 0.5mA making it ideal for use in low input current 
applications such as MOS, CMOS and low power logic 
interfacing. Compatibility with high voltage CMOS logic 
systems is assured by the 20V minimum breakdown 
voltage of the output transistor and by the guaranteed 
maximum output leakage (Iqh) 

The 4N45 has a 250% minimum CTR at 1.0mA input 
current and a 7V minimum breakdown voltage rating. 

*JEDEC Registered Data. 


OUTLINE DRAWING* 
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Applications 

• Telephone Ring Detector 

• Digital Logic Ground Isolation 

• Low Input Current Line Receiver 

• Line Voltage Status Indicator — Low Input Power 
Dissipation 

• Logic to Reed Relay Interface 

• Level Shifting 

• Interface Between Logic Families 

Absolute Maximum Ratings* 


Storage Temperature . -55°Cto+125°C 

Operating Temperature ... -40°C to +70°C 

Lead Solder Temperature . 260° C for 10 s. 

(1.6mm below seating plane) 

Average Input Current —Ip . 20 mAn ] 

Peak Input Current —Ip . 40 mA 

(50% duty cycle, 1ms pulse width) 

Peak Transient Input Current —Ip . 1.0A 

«1 jjs pulse width, 300pps) 

Reverse Input Voltage —Vr . 5V 

Input Power Dissipation . 35mWt2] 

OutputCurrent —lo(Pin5) . OOmAt^l 

Emitter-Base Reverse Voltage (Pins 4-6) . 0.5V 

Output Voltage — Vq (Pin 5-4) 

4N45 . -0.5 to 7V 

4N46 . -0.5 to 20V 

Output Power Dissipation . lOOmWt^] 


See notes, following page 

CAUTION: The small junction sizes inherent to the design of this 
bipoiar component increases the component’s susceptibiiity to 
damage from eiectrostatic discharge (ESD). it is advised that 
normal static precautions be taken in handling and assembiy of 
this component to prevent damage and/or degradation which may 
be induced by ESD. 
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Electrical Specifications 

OVER RECOMMENDED TEMPERATURE (Ta = 0°C TO 70°C), UNLESS OTHERWISE SPECIFIED 


Parameter 

Sym. 

Device 

Min. 

Typ.^^ 

Max. 

Units 

Test Conditions 


Note 




350 

1600 



Ip = 0,5mA, Vo « 1.0V 



Current Transfer Ratio 

CTR^ 

4N46 

500 

1500 


% 

ip = 1.0mA, Vo = 1.0V 






200 

600 

HB 


Ip « 10mA, Vo« 1.2V 

4 

5,6 



4N45 

250 



% 

Ip - 1.0mA, Vq = 1.0V 






200 




Ip = 10mA, Vo’=1.2V 







.00 

1.0 


Ip - 0,5mA, iQt^ = 1.75mA 





4N46 


.92 

1.0 

V 

Ip = 1.0mA, Iql 5.0mA 



Logic Low Output 

^OL 



,95 

1.2 


Ip = 10mA, Iql “ 20mA 

2 

6 

Voltage 


4N45 




V 

Ip - 1.0mA, loL " 2,5mA 






■i 




Ip = 10mA, loL=^20mA 



Logic High Output 


4N46 




pA 

lp-0mA,Vo-1SV 


6 

Current 

’OH 

4N45 




mA 

Ip -0mA, Vo-5V 


Input Forward Voltage 

Vp* 





V 

lp = 1,0mA,TA=^25°C 

1 


Temperature Coefficient 

AVp 





mvre 

ip - 1,0mA 



of Forward Voltage 

ATa 









Input Reverse Breakdown 

BVh" 





V 

Ir-10mA,Ta-25°C 



Voltage 










Input Capacitance 

<^IN i 





pF 

f-lMHz, Vp=0 



Input-Output Insulation 

^1-0* 





mA 

45% RH. t === 5s, 


7,10 








Vpo=3KVdc,TA==25''C 



1 OPT. Old 

VtSD 





Vrms 

RM < 50%, t -1 min. 


11 

Resi sta nee (1 nput-0 utput) 

R|-0 



Qgl 


a 

V)_o ^ 500VDC 


7 

Capacitance 

C|-0 





pF 

f = 1MH2 


7 

(Input-Output) 











Switching Specifications 


ATTa = 25°C, Vcc = 5.0V 


Parameter 

Symbol 

Min. 

Tvp.** 

Max. 

Units 

Test Conditions 

Fig. 

Note 

Propagation Delay Time To 

Logic Low at Output 

^PHL 


80 


ps 

Ip-1,0mA, Rt-10kO 

8 

6,8 

tPHL* 


5 

50 

PS 

Ip - 10mA, Rj_** 2200 

Propagation Delay Time To 

Logic High at Output 

tPLH 


1500 


PS 

Ip - 1.0mA, Rl = 10kO 

8 

6,8 

^rlh"" 


150 

500 

PS 

Ip - 10mA, Rt* 2200 

Common Mode Transient 
Immunity at Logic High 

Level Output 

{CMrI 


500 


V/ps 

Ip - 0mA, R|^ - lOkO 

l^cm^”^3Vp„p 

0 

9 

Common Mode Transfent 
Immunity at Logic Low 

Level Output 

ICMlI 


500 


V/ps 

_1 

Ip - 1,0mA, Rl - lOkO 

IVcmf = 10Vp.p 

9 

9 


*J ED EC Registered Data. 

**AII typicals at Ta = 25°C, unless otherwise noted. 

NOTES: 

1. Derate linearly above 50° C free-air temperature at a rate of 0,4mA/°C. 

2. Derate linearly above 50°C free-air temperature at a rate of 0.7mW/°C. 

3. Derate linearly above 25°C free-air temperature at a rate of 0.8mA/°C. 

4. Derate linearly above 25°C free-air temperature at a rate of 1.5mW/°C. 

5. DC CURR ENT TRANSFER RATIO is defined as the ratio of output collector current, Iq, to the forward LED input current. Ip, times 

100 %. 

6. Pin 6 Open. 

7. Device considered a two-terminal device: Pins 1,2, 3 shorted together and Pins 4, 5, and 6 shorted together. 

8. Use of a resistor between pin 4 and 6 will decrease gain and delay time. (See Figures 10 and 12). 

9. Common mode transient immunity in Logic High level is the maximum tolerable (positive) dVj.pp/dt on the leading edge of the common 
mode pulse, to assure that the output will remain in a Logic High state (i.e., Vq > 2.5V). Common mode transient immunity in 
Logic Low level is the maximum tolerable (negative) dV^^^/dt on the trailing edge of the common mode pulse signal, to assure 
that the output will remain in a Logic Low state (i.e., Vq < 2.5V). 

10. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test. 

11. See Option 010 data sheet for more information. 
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Figure 10. External Base 
Resistor, Rx 


Vo «1.QV 
NOBMAtlEED TO; 

* TOmA, Rx ==« 


0.1 0.2 0.5 1.0 2.0 5.0 10 20 

If - FORWARD CURRENT - mA 

Figure 11. Effect of Rx On 
Current Transfer Ratio 


~ 

— 


E - 

PHL 


tA^ 

“C 


E 

> 


- 


jp^lOmA 
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_ i. .( .( t.Ull 

■ .1 t t.tltu 

"^Rt *22012. 
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Rx - EXTERNAL RESISTOR - kJ2 

Figure 12. Effect of Rx On 
Propagation Delay 


Applications 


L 



[4 



Rx (klJ) 

tPHL 

tPt.H 


5 

320 

100 

5 

200 

47 

5 

140 

20 

<5 

80 

10 

6 

45 


100 Kn 0.02 fiF 

RMo-AVsr-^—)|- 

-48 V DC ^22IVIJ2 
T(+) 0-Wv4 


TTL Interface 


•SCHMIDT TRIGGER RECOMMENDED 
BECAUSE OF LONG V.tf. 


NOTE: AN INTEGRATOR MAY BE REQUIRED AT THE OUTPUT TO 
ELIMINATE DIALING PULSES AND LINE TRANSIENTS. 


Telephone Ring Detector 


^ If = 0.5 mA 4N46 


ADD FOR / 4-(2 

AC INPUT *— 



V (Vdc or Vtmi) 

Rs 

V*)F ImW) 

24 

47kr2 

11 

48 

tOOkfi 

22 

115 


62 

230 

470kfi 

113 


>0.5 mA-4N46\ 
> 1.0 mA -4N45i 



ANY CMOS 
DIGITAL 1C 


Line Voltage Monitor 


CMOS Interface 



Ri(\] ^ soMfi, Rout 5012 

VinIMAX.I = Vcc, -1V,|LINEARITY better THAN 5% 

DESIGN COMMENTS 

R, - NOT CRITICAL (« Q3 

^ Ip (MAX.) 

R2 - NOT CRITICAL (OMIT IF 0.2 TO 0.3V OFFSET IS TOLERABLE) 
V|N (MAX.) + Vbe 
1mA 
V|N (MAX.) 

Rb >- 

2.5 mA 

NOTE; ADJUST R3 SO Vqut = Vn AT V|n = <MAX.) 


Ql, Q2 - 2N3904 
Q3 - 2N3906 


Analog Signal isolation 
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HEWLETT 

F^CKARD 


AC/DC TO LOGIC 

:s:: 

INTERFACE 

OPTOCOUPLER 

HCPL-3?0fl 
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DC+INPUT 

SCHEMATIC 

Vcc 

° I 



Icc ® 

D1 D2 


0 



n 


lo Vo 

INPUT 



I-o 

^ 't.Y “ 




4 




3 



t ,, = 

DC-INPUT 



GND 


Features 

• AC OR DC INPUT 

• PROGRAMMABLE SENSE VOLTAGE 

• HYSTERESIS 

• LOGIC COMPATIBLE OUTPUT 

o SMALL SIZE: STANDARD 8 PIN DIP 

• THRESHOLDS GUARANTEED OVER 
TEMPERATURE 

• THRESHOLDS INDEPENDENT OF 
LED DEGRADATION 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 

Description 

The HCPL-3700 is a voltage/current threshold detection 
optocoupler. This optocoupler uses an internal Light 
Emitting Diode (LED), a threshold sensing input buffer IC, 
and a high gain photon detector to provide an optocoupler 
which permits adjustable external threshold levels. The 
input buffer circuit has a nominal turn on threshold of 
2.5 mA (Ith+) and 3.8 volts (Vth+). The addition of one or 
more external attenuation resistors permits the use of this 
device over a wide range of input voltages and currents. 
Threshold sensing prior to the LED and detector elements 
minimizes effects of different optical gain and LED 
variations over operating life (CTR degradation). Hystere¬ 
sis is also provided in the buffer for extra noise immunity 
and switching stability. 



Applications 

• LIMIT SWITCH SENSING 

• LOW VOLTAGE DETECTOR 

• AC/DC VOLTAGE SENSING 

• RELAY CONTACT MONITOR 

• RELAY COIL VOLTAGE MONITOR 

• CURRENT SENSING 

• MICROPROCESSOR INTERFACING 

• TELEPHONE RING DETECTION 


HCPL-3700 



The buffer circuit is designed with internal clamping 
diodes to protect the circuitry and LED from a wide range 
of over-voltage and over-current transients while the 
diode bridge enables easy use with ac voltage input. 

The high gain output stage features an open collector 
output providing both TTLcompatible saturation voltages 
and CMOS compatible breakdown voltages. 

The HCPL-3700, by combining several unique functions 
in a sirrgle package, provides the user with an ideal 
component for Industrial control computer input boards 
and other applications where a predetermined input 
threshold optocoupler level is desirable. 












Absolute Maximum Ratings (No derating required up to 70°C) 



Recommended Operating Conditions 


Parameter 

Symbol 

Min, 

Max. 

Units 

Note 

Supply Voltage 

Vcc 

4.5 

18 

V 


Operating Temperature 

Ta 

0 

70 

°C 


Operating Frequency 

f 

0 

4 

KHz 

8 


Switching Characteristics at Ta = 25°C, Vcc = 5.0V 


Parameter 

Symbol 

Min, 

Typ.9 

Max. 

Units 

Conditions 

Fig, 

Note 

Propagation Delay Time to 
Logic Low Output Level 

tPHt 


4.0 

15 

MS 

Ri. = 4.7 kO, Cl = 30 pF 

6,9 

10 

Propagation Delay Time to 
Logic High Output Level 

tPUH 


10.0 

. 

40 

. 

MS 

Rt -= 4.7 ka Cl == 30 pF 


11 

Common Mode Transient 
Immunity at Logic Low 

Output Level 

|cMl| 


600 


V/ms 

I 

ll« = 3.11 mA. Rl = 4.7 ka 

Vo ma*. = 0.8V, VcMl = 140V 

8,10 

12,13 

Common Mode Transient 
immunity at Logic High 

Output Level 

|cmh| 


4000 


V/ms 

IfN “ 0 mA, Rl — 4,7 kCl 

Vo mtn, ^ 2,0V, VcMh "= I^OOV 



Output.Rise Time (10-90%) 

tf 


20 


MS 

RL--4.7 ka Cl-30pF 

7 


Output Fall Time (90-10%) 

tf 


0.3 : 


MS 

Rl - 4.7 kfL Cl 30 pF 
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Electrical Characteristics 

Over Recommended Temperature {0°C < Ta < 70° C) Unless Otherwise Specified 


ParAeter 


Input Threshold Current 


Symbol 

iTH^ 


Max. Units 


Input Threshold 
Voltage 


DC 

{Pins 2, 3) 


AC 

(Pins 1, 4) 


Hysteresis 


Input Clamp Voltage 


Input Current 


Bridge Diode Forward Voltage ——r— 

Vd3.4 0.74 

Logic Low Output Voltage Vol 0.1 

Logic High Output Current Ion 

Logic Low Supply Current icct 1.2 

Logic High Supply Current Icch 0.002 

Input-Output Insulation Ii.q"* 

__ I OPT 010 ~ V|SO 2500 

Input-Output Resistance Ri-o 101^ 

Input-Output Capacitance Ci-o 0.6 

Input Capacitance Cin 50 

*For JEDEC registered parts. 

Notes: 

1. Measured at a point 1.6 mm below seating plane. 

2. Current into/out of any single lead. 

3. Surge input current duration is 3 ms at 120 Hz pulse repetition rate. 
Transient input current duration is 10 /xs at 120 Hz pulse repetition rate. 
Note that maximum input power, Pin, must be observed. 

4. Derate linearly above 70° C free-air temperature at a rate of 4.1 mW/°C. 
Maximum input power dissipation of 230 mW allows an input 1C 
junction temperature of 125°C at an ambient temperature of Ta = 70°C 
with a typical thermal resistance from junction to ambient of 0jAj = 
240° C/W. Excessive Pin and Tj may result in 1C chip degradation. 


Ith- 

1.00 

1.3 

1.62 

mA 


3.35 

i 

3.8 

4.05 

V 

VtII- 

i ii 

2.01 

2.6 

2 86 

V 

Vth^ 

i 

i 4,23 

5.1 

6.50 

i 

I V 

L__ 

Vth- 

2.87 

I 

3.8 

4.24 

I 

V 

Ihys 


1.2 


mA 

Vhys 


1.2 


V 

ViHCI 

5.4 

5.9 

6.6 

V 

VlHC2 

6.1 

6.6 

7.3 

V 

VihC3 


12.0 

13.4 

V 

ViLC 


-0.76 


V 

IjN 

3.0 ^ 

j 

3.7 

4.4 

mA 

Vd1,2 


0.59 



Vd3.4 


0.74 



Vol 


0.1 

0.4 

V 

Ioh 



100 

mA 

Icct 


1.2 

4 

mA 

Icch 


0.002 

4 

mA 

l|-0‘ 



1 

JUA 

VjSO 

2500 



VPMS 

Ri-o 


ioia 


n 

Ci-O 


0.6 


pF 

C(N 


50 


pF 


Conditions _ 

Vin~Vth+I VcC = 4.5V; 

Vo ^ Q.4V; lo > 4,2 mA 

ViN = Vth*^^ ; Vcc ~ 4.5V; 

Vo ^ 2.4 V; I OH < 100 jA, 

ViN = V 2 — Vs; Pinsi &4 Open 
Vcc = 4.5V; Vo 0.4V; 

Ip > 4.2 mA _ 

ViN - V 2 — Vs: Pins 1 & 4 Open 

Vcc == 4.5V; Vo-2.4V; 

lo J 100 juA _ 

ViN -IVi — V 4 j: Pins 2 & 30pen 
Vcc 4.5V; Vo - 0 .fV; 

Iq > 4.2 mA 

ViN =1 Vi — wj; Pins 2 & 3 Open 
Vcc = 4.5V; Vo - 2.4V; 
lo < 100 juA 

Ihys " Ith^ — Ith- 
VhYS - yTH+ — Vth- 

ViHCI - V 2 — Vs; Va = GND; 
liN - 10 mA; Pin 1 & 4 
Connected to Pin 3 

Vihc 2 - |Vi — V 4 I; Mini - 
10 mA; Pins 2 & 3 Open 

Vihc 3 = V 2 — V 3 ; V 3 == GND; 
liN - 15 mA; Pinsi & 4 Open 

ViLC = V 2 — V 3 ; V 3 - GND: 
liN — -10 mA _ 

ViN - V 2 — V 3 - 5.0V; 

Pins 1 & 4 Open 

liN - 3 mA {see schematic} 


Fig. Note 


Vcc ^ 4.$V; lot 4.2 mA 
Voh - Vcc - 18V 
V 2 — V 3 - 5.0V; Vo - Open 
Vcc - 5.QV 

Vcc - 18V; Vo - Open 

45% RH. t - 5s, 

Vpo == 3 kV dc, Ta = 25° C 
RN<50%t-1 MIN 
Vi^O == 500 Vdc 
f - 1 MHz, Vi-o - 0 Vdc 
f=1 MHz; ViN-OV, Pins 2 & 3. 
Pins 1 & 4 Open_ 


5 . Derate linearly above 70° C free-air temperature at a rate of 5.4 mW/° C. 

6. Derate linearly above 70° C free-air temperature at a rate of 3.9 mW/° C. 
Maximum output power dissipation of 210 mW allows an output 1C 
junction temperature of 125°C at an ambient temperature of Ta = 70° C 
with a typical thermal resistance from junction to ambient of OjAq = 
265° C/W. 

7. Derate linearly above 70° C free-air temperature at a rate of 0.6 mA/° C. 

8. Maximum operating frequency is defined when output waveform (Pin 
6) obtains only 90% of Vcc with Rl = 4.7 kn. Cl = 30 pF using a 5V 
square wave input signal. 


2.3 

14 


14,15 

2 




- 1 

i 





5 ; 






5 

1 A 


14 



4 

14 


16, 17 


18 


16 
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9. All typical values are at Ta = 25° C, Vcc = 5.0V unless otherwise stated. 

10. The tPHL propagation delay is measured from the 2.5V level of the 
leading edge of a 5.0V input pulse {1 pis rise time) to the 1.5V level on the 
leading edge of the output pulse (see Figure 9). 

11. The tPLH propagation delay is measured from the 2.5V level of the 
trailing edge of a 5.0V input pulse (1 ^isfall time) to the 1,5V level on the 
trailing edge of the output pulse (see Figure 9). 

12. Common mode transient immunity in Logic High level isthe maximum 
tolerable (positive) dVcM/dt on the leading edge of the common mode 
pulse, VcM, to insure that the output will remain in a Logic High state 
(i.e., Vo > 2.0V). Common mode transient immunity in Logic Low level 
is the maximum tolerable (negative) dVcM/dt oh the trailing edge of the 
common mode pulse signal, Vcm. to insure that the output will remain 
in a Logic Low state (i.e., Vo < 0.8V). See Figure 10. 



V|N -- INPUT VOLTAGE - V 


Figure 1. Typical Input Characteristics, l||vj vs. V|f^. 
(AC voltage is instantaneous value.) 


13. In applications where dVcM/dt may exceed 50,000 M/^s (such as static 
discharge), a series resistor, Rcc. should be included to protect the 
detector 1C from destructively high surge currents. The recommended 
value for Rcc is 240n per volt of allowable drop in Vcc (between Pin 8 
and Vcc) with a minimum value of 240n. 

14. Logic low output level at Pin 6 occurs under the conditions of Vin 5: 
Vth+ as well as the range of Vin > Vth— once Vin has exceeded Vth+. 
Logic high output level at Pin 6 occurs under the conditions of Vin ^ 
Vth- as well as the range of Vin < Vth+ once Vin has decreased below 
Vth-. 

15. AC voltage is instantaneous voltage. 

16. Device considered a two terminal device; pins 1, 2, 3, 4 connected 
together, and Pins 5, 6, 7, 8 connected together. 

17. This is a proof test. This rating is equally validated by a 2500 Vac, 

1 sec. test. 

18. See Option 010 data sheet for more information. 



TH- TH+ 


Figure 2. Typical Transfer Characteristics. 
(AC voltage is instantaneous value.) 




Figure 4. Typical High Level Supply Current, IccH Temperature. 
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Ta- TEMPERATURE-*C 


Figure 5. Typical input Current, l||vj, and Low Level Output 
Voltage, Vql* vs. Temperature. 




Ta - TEMPERATURE-“C 

Figure 6. Typical Propagation Delay vs. Temperature. 



FTTn 

Vcc =^5.0V 
llpj « 3.11 rpA 
VoL * 0.8V 
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VcM - COMMON MODE TRANSIENT AMPLITUDE - V 



Figure 7. Typical Rise, Fall Times vs. Temperature. 


Figure 8. Common Mode Transient Immunity vs. Common 
Mode Transient Amplitude. 



f = 100 Hz * Cl IS 30 pF, WHICH INCLUDES PROBE 

t, = tf = 1.0 ms (10-90%) AND STRAY WIRING CAPACITANCE. 



OUTPUT 

Vo 



VOH 

1.5 V 
VoL 


■in 



*• Cl is 30 pF. WHICH INCLUDES PROBE 
AND STRAY WIRING CAPACITANCE. 



Vo 


- -- 

llN = OmA Vomin 


5V CMh 


Vo 


SWITCH AT B: 
l|N = 3.11 mA 


Vomax- 

-ii - 


VoL CMl 


Figure 9. Switching Test Circuit. 


Figure 10. Test Circuit for Common Mode Transient 
Immunity and Typical Waveforms. 
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Electrical considerations 

The HCPL-3700 optocoupler has internal temperature 
compensated, predictable voltage and current threshold 
points which allow selection of an external resistor, Rx, to 
determine larger external threshold voltage levels. For a 
desired external threshold voltage, V±, a corresponding 
typical value of Rx can be obtained from Figure 11. 
Specific calculation of Rx can be obtained from Equation 
(1) of Figure 12. Specification of both V+ and V- voltage 
threshold levels simultaneously can be obtained by the 
use of Rx and Rp as shown in Figure 12 and determined by 
Equations (2) and (3). 

Rx can provide over-current transient protection by 
limiting input current during a transient condition. For 
monitoring contacts of a relay or switch, the HCPL-3700 in 
combination with Rx and Rp can be used to allow a specific 
current to be conducted through the contacts for cleaning 
purposes (wetting current). 

The choice of which Input voltage clamp level to choose 
depends upon the application of thisdevice (see Figure 1). 
It is recommended that the low clamp condition be used 
when possible to lower the input power dissipation as well 
as the LED current, which minimizes LED degradation 
over time. 

In applications where dVcM/dt may be extremely large 
(such as static discharge), a series resistor, Rcc, should 
be connected in series with Vcc and Pin 8 to protect the 
detector 1C from destructively high surge currents. See 
note 13 for determination of Rcc. In addition, it is 
recommended that a ceramic disc bypass capacitor of 
0.01 be placed between Pins 8 and 5 to reduce the effect 
of power supply noise. 

For interfacing AC signals to TTL systems, output low 
pass filtering can be performed with a pullup resistor of 
1.5 kn and 20 /xf capacitor. This application requires a 
Schmitt trigger gate to avoid slow rise time chatter 
problems. For AC input applications, afiltercapacitorcan 
be placed across the DC input terminals for either signal 
or transient filtering. 



Figure 12. External Threshold Voltage Level Selection. 


Either AC (Pins 1,4) or DC (Pins 2,3) input can be used to 
determine external threshold levels. 

For one specifically selected external threshold voltage 
level V+ or V- , Rx can be determined without use of Rp via 


Rx = 




For two specifically selected external threshold voltage 
levels, V+ and V-, the use of Rx and Rp will permit this 
selection via equations (2), (3) provided the following 
conditions are met. If the denominator of equation (2) is 
positive, then 


W ^ Vth+ 


Vth_ 


and 


V+ - Vth+ ^ Ith+ 
V. - Vth- Ith- 


Conversely, if the denominator of equation (2) is negative, 
then 


V+ ^ Vth+ V+ -VTH+ ^ Ith+ 

^ ^ V. - Vth. " 


Vth- (V.) - Vth. (V- ) 
Ith+ (Vth- ) - Ith- {Vth+) 



Rx - EXTERNAL SERIES RESISTOR - kO. 

Figure 11. Typical External Threshold Characteristic, V+ vs. Rx- 


Vth- (V^) - VTHt (V- ) 

Ith+ (V_ - Vth- ) + Ith- (Vth+ - V+) 

See Application Note 1004 for more information. 
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Wkim HEWUETT 

m:fm packaAd 


OPTHCALLY COUPLiD 
20 mA CURRENT LOOP 
TRANSIVlITTER 


HCPL-4100 



Features 

• GUARANTEED 20 mA LOOP PARAMETERS 

o DATA INPUT COMPATIBLE WITH LSTTL, TTL 
AND CMOS LOGIC 

• GUARANTEED PERFORMANCE OVER 
TEMPERATURE (0° C to 70° C) 

• INTERNAL SHIELD FOR HIGH COMMON MODE 
REJECTION 

• 20 KBaud DATA RATE AT 400 METRES LINE 
LENGTH 

• GUARANTEED ON AND OFF OUTPUT 
CURRENT LEVELS 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 

• OPTICALLY COUPLED 20 mA CURRENT LOOP 
RECEIVER, HCPL-4200, ALSO AVAILABLE 

Applications 

• IMPLEMENT AN ISOLATED 20 mA CURRENT 
LOOP TRANSMITTER IN: 

Computer Peripherals 
Industrial Control Equipment 
Data Communications Equipment 


TECHNICAL DATA JANUARY 1986 


OUTLINE DRAWING* 


_ 9.40 L370> , 
9.90 <!390j 




0.18 1.007) 


mli^YYWWRJ 


Ltype number 1 
Ldatecode 


PIN 

ONE 




lUL 

I RECOGNITION | 


J ) 



' I 

6.10 (.240) 

pIgO) 8.60 (.260) 
PlO) j 

■Li 


gc yyP.'-^ 


V-: 


1.78 1.070) MAX. f 

.19 (.047) MAX. OIMENSIONS IN Ml LLIMETRES AND (INCHES) 



E 

NC 

Vcc 

E 

NC 

NC 

E 

1+ 

V| 

E 

l_ 

GND 


B 


Description 


The HCPL-4100 optocoupler is designed to operate as a 
transmitter in equipment using the 20 mA current loop. 20 
mA current loop systems conventionally signal a logic 
high state by transmitting 20 mA of loop current (MARK), 
and signal a logic low state by allowing no more than a 
few milliamperes of loop current (SPACE). Optical 

coupling of the signal from the logic input to the 20 mA 
current loop breaks ground loops and provides very high 
immunity to common mode interference. 


The HCPL-4100 data input is compatible with LSTTL, TTL, 
and CMOS logic gates. The input integrated circuit drives 
a GaAsP LED. The light emitted by the LED is sensed by a 
second integrated circuit that aliows 20 mA to pass with a 
voltage drop of less than 2.7 volts when no light is emitted 
and allows less than 2 mA to pass when light is emitted. 
The transmitter output is capable of withstanding 27 volts. 
The Input integrated circuit provides a controlled amount 
of LED drive current and takes into account LED light 
output degradation. The internal shield allows a guaranteed 
1000 V//iS common mode transient immunity. 


c 
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Recommended Operating 
Conditions 


Parameter 

Symbol 

Min. 

Max. 

Units 

Power Supply 

Voltage 

Vcc 

4.5 

20 

Volts 

Input Voltage Low 

VlL 

0 

0.8 

Volts 

Input Voltage High 

ViH 

2.0 

20 

Volts 

Operating 

Temperature 

Ta 

0 

70 


Output Voltage 

Vo 

0 

27 

Volts 

Output Current 

lo 

0 

24 

mA 


Absoiute Maximum Ratings 


(No Derating Required up to 55°C) 

Storage Temperature . -55°Cto125°C 

Operating Temperature ..... -40°C to 85° C 

Lead Solder Temperature .. 260° C for 10 sec. 

(1.6 mm below seating plane) 

Supply Voltage — Vcc.. 0 to 20 V 

Average Output Current — lo . -30 mA to 30 mA 

Peak Output Current — lo . internally limited 

Output Voltage — Vo . -0.4 V to 27 V 

Input Voltage — V| . -0.5 V to 20 V 

Input Power Dissipation — Pi . 265 mWliJ 

Output Power Dissipation — Po . 125mW[2J 

Total Power Dissipation — P .. 360 mWl^J 


Electrical Characteristics 


for 0°C < Ta < 70° C, 4.5 V < Vcc < 20 V, all typicals at Ta = 25°C and Vcc = 5 V unless otherwise noted 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Test Conditions 

Fig. 

Note 

Mark State Output 
Voltage 

Vmo 


1.8 

2.2 

2.35 

2,26 

2.7 

Volts 

Volts 

Volts 

lo-2 mA 
lo^ 12 mA 
lo ” 20 mA 

Vi = 2.0 V 

1,2 


Mark State Short Circuit 
Output Current 

Isc 

30 

$5 


mA 

Vi - 2 V, Vo - 5 V to 27 V 


4 

Space State Output 
Current 

Iso 

0.6 

1,1 

2.0 

mA 

Vi ^ 0.8 V, Vo « 27 V 

3 


Low Level Input Current 

ItL 


-0.12 

-0.32 

mA 

Vcc === 20 V, Vi ^ 0.4 V 



Low Level Input Voltage 

VIL 



0.8 

Volts 




High Level Input Voltage 

ViH 

2.0 



Volts 




High Level Input Current 

IlH 


0.005 I 

20 

100 

260 

mA 

fiA 

V| ^ 2.7 V 

V| ^ 5.5 V 

Vi ^ 20 V 



Supply Current 

icc 


7.0 : 
7.8 i 

11.6 

13 

mA 

mA 

Vcc = 5.5 V 
Vcc = 20 V 

0 V < V} < 20 V 



Input-Output Insulation 

•l-O* 



1 

mA 

45% RH, I == 5s, 

Vt-o^3kVdc, Ta-25°C 


6,6 

OPT 010 

'^ISO 

2500 


i 

Vrms 

RH<50%t^1 MIN 


13 

Resistance 

(input-output) 

Rho 


lor^ 


Ohms 

Vi-o = 600 V do 


5 

Capacitance 

(Input-output) 

Ci~o 


1 



f = 1 MHz. Vi-o 0 V dc 


5 


Tor JEDEC registered parts. 


Notes: 

1. Derate linearly above 55°C free air temperature at a rate of 3.8 mW/°C. Proper application of the derating factors v^'\\\ prevent 1C 
junction temperatures from exceeding 125°C for ambient temperatures up to 85° C. 

2. Derate linearly above a free-air temperature of 70° C at a rate of 2.3 mW/°C. A significant amount of power may be dissipated in 
the HCPL-4100 output circuit during the transition from the SPACE state to the MARK state when driving a data line or capacitive 
load (Cout). The average power dissipation during the transition can be estimated from the following equation which assumes a 
linear discharge of a capacitive load: P = Isc (Vso + Vmo)/2, where Vso is the output voltage in the SPACE state. The duration of 
this transition can be estimated as t = Cout (Vso - Vmo)/Isc. For typical applications driving twisted pair data lines with NRZ data 
as shown in Figure 11, the transition time will be less than 10% of one bit time. 

3. Derate linearly above 55° C free-air temperature at a rate of 5.1 mW/°C. 

4. The maximum current that will flow into the output in the mark state (Isc) is internally limited to protect the device. The duration of 
the output short circuit shall not exceed 10 ms. 

5. The device is considered a two terminal device, pins 1, 2, 3, and 4 are connected together, and pins 5, 6, 7, and 8 are connected 
together. 

6. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test. 
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Switching Characteristics 

for 0 < Ta ^ 70° C, 4.5 V < Vcc ^ 20 V, aii typicais at Ta = 25°C and Vcc = 5 V unless otherwise noted 


Parameter 

Symbol 

Min 

Typ. 

Max. 

Units 

Testing Conditions 

Fig. 

NotJ 

Propagation Delaf Time 
to Logic High Output 
Level 

tPLH 


' 

0.3 

1.6 

AS 

Co ~ 1000 pF, Cl = 15 pF, lo - 20 mA 

4. 5,6 

7 

Propagation Delay Time 
to Logic Low Output 
Level 

tPHL 


0,2 


AS 

Co == 1000 pF, Cl = 15 pF, lo ^ 20 mA 

4, 5,6 

8 

Propagation Delay 

Time Skew 

tpLH-tpHL 


0.1 


MS 

lo = 20 mA 



Output Rise Time 
(10-90%) 

tr 


16 


ns 

lo = 20 mA Co 1000 pF, Cl -- 15 pF. 

5,7 

9 

Output Fall Time 
(90-10%) 

tf 


23 


ns 

lo - 20 mA. Co = 1000 pF, Cl - 15 pF. 

5.7 

i ' " 's 

Common Mode 
Transient Immunity at 
Logic High Output Level 

|CMh| : 

1,000 

10,000 


V/mS 

Vj = 2V,jA = 25°C 

Vcm - 50 V (peak), Vcc = 5 V 
lo (min.) - 12 mA 

8,9,10 

' 11 

Common Mode 
Transient Immunity at 
Logic Low Output Level 

|gml| 

1,000 

10,000 


V/ms 

V} = 0.8 V,Ta = 25°C 

Vcm = 50 V (peak), Vcc == 5 V 
lo (niax.) - 3 mA 

8, 9, 10 

12 


Notes: 

7. The tpLH propagation delay is measured from the 1.3 volt level on the leading edge of the input pulse to the 10 mA level on the 
leading edge of the output pulse. 

8. The tpHL propagation delay is measured from the 1.3 volt level on the trailing edge of the input pulse to the 10 mA level on the 
trailing edge of the output pulse. 

9. The rise time, tr, is measured from the 10% to the 90% level on the rising edge of the output current pulse. 

10. The fall time, tf, is measured from the 90% to the 10% level on the falling edge of the output current pulse. 

11. The common mode transient immunity in the logic high level is the maximum (positive) dVcM/dt on the leading edge of the common 
mode pulse, Vcm, that can be sustained with the output in a Mark (“H”) state (i.e., lo > 12 mA). 

12. The common mode transient immunity in the logic low level is the maximum (negative) dVcM/dt on the leading edge of the common 
mode pulse, Vcm, that can be sustained with the output in a Space (“L”) state (i.e., lo > 3 mA). 

13. See Option 010 data sheet for more information. 



Ta - TEMPERATURE -°C 


Figure 1. Typical Mark State Output Voltage vs. 
Temperature 
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Figure 2. Typical Output Voltage vs. Output Current in 
Mark State 
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Figure 3. Typical Space State Output Current vs. 
Temperature 


Figure 4. Test Circuit for tpLH, tpHL» *r> snd tf 
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Figure 5. Waveforms for tp|_H, tpHL> *f 


Figure 6. Typical Propagation Delay vs. Temperature 
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Figure 7. Typical Rise, Fall Times vs. Temperature 
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Vline 
{24 V) 


BOV 



VcM 




Vmon 

SWITCH AT A 
CMh 




0.8 V OR MORE 


Vmon 

SWITCH AT B 


1 V 


0.4 V OR LESS 


CMl 


0 V 


Figure 8. Test Circuit for Common Mode Transient 
immunity 


Figure 9. Typical Waveforms for Common Mode 
Transient immunity 



VcM - COMMON MODE TRANSIENT AMPLITUDE - V 

Figure 10. Common Mode Transient Immunity vs. 
Common Mode Transient Amplitude 


Applications 

Data transfer between equipment which employs current 
loop circuits can be accomplished via one of three con¬ 
figurations: simplex, half duplex or full duplex com¬ 
munication. With these configurations, point to point and 
multidrop arrangements are possible. The appropriate 
configuration to use depends upon data rate, number of 
stations, number and length of lines, direction of data flow, 
protocol, current source location and voltage compliance 
value, etc. 

SIMPLEX 

The simplex configuration, whether point to point or multi¬ 
drop, gives unidirectional data flow from transmitter(s) to 
receiver. This is the simplest configuration for use in long 
line length (two wire), moderate data rate, and low current 
source compliance level applications. A block diagram of 
simplex point to point arrangement is given in Figure 11 
for the HCPL-4100 transmitter optocoupler. 


ISOLATED NON-ISOLATED 

STATION STATION 



Figure 11. Simplex Point to Point Current Loop System 
Configuration 














Major factors which limit maximum data rate performance 
for a simplex loop are the location and compliance voltage 
of the loop current source as well as the total line capaci¬ 
tance. Application of the HCPL-4100 transmitter in a 
simplex loop necessitates that a non-isolated active re¬ 
ceiver (containing current source) be used at the opposite 
end of the current loop. With long line length, large line 
capacitance will need to be charged to the compliance vol¬ 
tage level of the current source before the receiver loop 
current decreases to zero. This effect limits upper data 
rate performance. Slower data rates will occur with larger 
compliance voltage levels. The maximum compliance level 
is determined by the transmitter breakdown characteristic. 
In addition, adequate compliance of the current source 
must be available for voltage drops across station(s) during 
the MARK state in multidrop applications for long line 
lengths. 

In a simplex multidrop application with multiple HCPL- 
4100 transmitters and one non-isolated active receiver, 
priority of transmitters must be established. 

A recommended non-isolated active receiver circuit which 
can be used with the HCPL-4100 in point to point or in 
multidrop 20 mA current loop applications is given in Fig¬ 
ure 12. This non-isolated active receiver current threshold 
must be chosen properly in order to provide adequate 
noise immunity as well as not to detect SPACE state cur¬ 
rent (bias current) of the HCPL-4100 transmitter. The 
receiver input threshold current is Vth/Rth « 10 mA. A sim¬ 
ple transistor current source provides a nominal 20 mA 
loop current over a Vcc compliance range of 6 V dc to 
27 V dc. A resistor can be used in place of the constant 
current source for simple applications where the wire loop 


distance and number of stations on the loop are fixed. A 
minimum transmitter output load capacitance of 1000 pF 
is required between pins 3 and 4 to ensure absolute 
stability. 

Length of the current loop (one direction) versus minimum 
required DC supply voltage, Vcc, of the circuit in Figure 
12 is graphically illustrated in Figure 13. Multidrop config¬ 
urations will require larger Vcc than Figure 13 predicts in 
order to account for additional station terminal voltage 
drops. 



L = LOOP LENGTH (ONE DIRECTION) METRES 


Figure 13. Minimum Required Supply Voltage, Vqc> vs. 
Loop Length for Current Loop Circuit of 
Figure 12 



TRUTH TABLE 



Figure 12. Recommended Non-isolated Active Receiver with HCPL-4100 Isolated Transmitter for Simplex Point to Point 
20 mA Current Loop 
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L - LOOP LENGTH (ONE DIRECTION) - METRES 


Figure 14. Typical Data Rate vs. Distance and Supply 
Voltage 


Typical (jata rate performance versus ciistance is illus- 
tratecd in Figure 14 for the combination of a non-isolate(j 
active receiver and HCPL-4100 optically coupled current 
loop transmitter shown in Figure 12. Curves are shown for 
25% distortion data rate at different Vcc values. 25% dis¬ 
tortion data rate Is defined as that rate at which 25% 
distortion occurs to output bit interval with respect to the 
input bit interval. Maximum data rate (dotted line) is re¬ 
stricted by device characteristics. An input 
Non-Return-to-Zero (NRZ) test waveform of 16 bits 
(0000001011111101) was used for data rate distortion mea¬ 
surements. Enhanced speed performance of the loop 
system can be obtained with lower Vcc supply levels, as 
illustrated in Figure 14. In addition, when loop current is 
supplied through a resistor instead of by a current source, 
an additional series termination resistance, equal to the 
characteristic line impedance can be used at the HCPL- 
4100 transmitter end to enhance speed of response by 
approximately 20%. 

The cable used contained five pairs of unshielded, twisted, 
22 AWG wire (Dearborn #862205). Loop current is 20 mA 
nominal. Input and output logic supply voltages are 5 V 
dc. 


NON-ISOLATED STATION ISOLATED STATION 

I- 1 r- 1 


DATA 


DATA 



Figure 15. Full Duplex Point to Point Current Loop 
System Configuration 


FULL DUPLEX 

Full duplex point to point communication of Figure 15 
uses a four wire system to provide simultaneous, bi¬ 
directional data communication between local and remote 
equipment. Basic application uses two simplex point to 
point loops which have two separate, active, non-isolated 
units at one common end of the loops. The other end of 
each loop is isolated. 

As Figure 15 illustrates, the combination of Hewlett- 
Packard current loop optocouplers, HCPL-4100 
transmitter and HCPL-4200 receiver, can be used at the 
isolated end of current loops. Cross talk and common 
mode coupling are greatly reduced when optical isolation 
is implemented at the same end of both loops, as shown. 
Full duplex data rate is limited by the non-isolated active 
receiver current loop. Comments mentioned under sim¬ 
plex configuration apply to the full duplex case. Consult 
the HCPL-4200 receiver optocoupler data sheet for speci¬ 
fied device performance. 

HALF DUPLEX 

The half duplex configuration, whether point to point or 
multidrop, gives non-simultaneous bidirectional data flow 
from transmitters to receivers shown in Figures 16a and 
16b. This configuration allows the use of two wires to 
carry data back and forth between local and remote units. 
However, protocol must be used to determine which spe¬ 
cific transmitter can operate at any given time. Maximum 
data rate for a half duplex system is limited by the loop 
current charging time. These considerations were ex¬ 
plained in the Simplex configuration section. 

Figures 16a and 16b illustrate half duplex application for 
the combination of HCPL-4100/-4200 optocouplers. The 
unique and complementary designs of the HCPL-4100 
transmitter and HCPL-4200 receiver optocouplers provide 
many designed-in benefits. For example, total optical iso¬ 
lation at one end of the current loop is easily 
accomplished, which results in substantial removal of 
common mode influences, elimination of ground potential 
differences and reduction of power supply requirements. 
With this combination of HCPL-4100/-4200 optocouplers, 
specific current loop noise immunity is provided, i.e., min¬ 
imum SPACE state current noise Immunity is 1 mA, MARK 
state noise immunity is 8 mA. 

Voltage compliance of the current source must be of an 
adequate level for operating all units in the loop while not 
exceeding 27 V dc, the maximum breakdown voltage for 
the HCPL-4100. Note that the HCPL-4100 transmitter will 
allow output loop current to conduct when input Vcc 
power is off. Consult the HCPL-4200 receiver optocoupler 
data sheet for specified device performance. 

For more informaton about the HCPL-4100/-4200 opto¬ 
couplers, consult Application Note 1018. 
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NON-ISO LATED ISOLATED 

STATION STATION 



(a) POINT TO POINT 


DATA DATA 



(b) MULTIDROP 


Figure 16. Half Duplex Current Loop System Configurations for (a) Point to Point, (b) Multidrop 
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SCHEMATIC 


-Icc 



TRUTH TABLE 
(POSITIVE LOGIC)* 


•CURRENT LOOP CONVENTION - H = MARK: 
l| > 12 mA, L = SPACE: l| < 3 mA, Z = OFF 
(HIGH IMPEDANCE) STATE. 


Features 


DATA OUTPUT COMPATIBLE WITH LSTTL, 
TTL, AND CMOS 

20K BAUD DATA RATE AT 1400 METRES LINE 
LENGTH 

GUARANTEED PERFORMANCE OVER 
TEMPERATURE (0°C TO 70° C) 

GUARANTEED ON AND OFF THRESHOLDS 
LED IS PROTECTED FROM EXCESS CURRENT 
INPUT THRESHOLD HYSTERESIS 
THREE-STATE OUTPUT COMPATIBLE WITH 
DATA BUSES 

INTERNAL SHIELD FOR HIGH COMMON MODE 
REJECTION 

RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 

OPTICALLY COUPLED 20 mA CURRENT LOOP 
TRANSMITTER, HCPL-4100, ALSO AVAILABLE 


Applications 

• IMPLEMENT AN ISOLATED 20 mA CURRENT 
LOOP RECEIVER IN: 

Computer Peripherals 
Industrial Control Equipment 
Data Communications Equipment 


OUTLINE DRAWING^ 


, 9.40 (.370) _ 
9.90 (.390) 


J?u2ij2ij3I 


QJ8 (.007) 
0.33 (ToTa) 


PIN 

ONE 




xxxx^ 

YYWWRJ 


•'TYPE number I t 

-DATE CODE | 6.10 (.240) 1 

7.36 (.290) 6.60 (.260) 
7.88 (315) 

.UL I 

RECOGNITION i 


-- 1.78 (.070) MAX. 

- 1.19 (.047) MAX. 


DIMENSIONS IN MILLIMETRES AND (INCHES) 


4.70 (.185) MAX. 
1 



2.92 (.115) MIN. 
0.65 (.026) MAX, 

2.28 (.090) 



Description 


The HCPL-4200 optocoupler is ciesigneij to operate as a 
receiver in equipment using the 20 mA Current Loop. 20 
mA current loop systems conventionally signal a logic 
high state by transmitting 20 mA of loop current (MARK), 
and signal a logic low state by allowing no more than a 
few milliamperes of loop current (SPACE). Optical cou¬ 
pling of the signal from the 20 mA current loop to the 
logic output breaks ground loops and provides for a very 
high common mode rejection. The HCPL-4200 aids in the 
design process by providing guaranteed thresholds for 
logic high state and logic low state for the current loop, 
providing an LSTTL, TTL, or CMOS compatible logic 
interface, and providing guaranteed common mode re¬ 
jection. The buffer circuit on the current loop side of the 
HCPL-4200 provides typically 0.8 mA of hysteresis which 
increases the immunity to common mode and differential 
mode noise. The buffer also provides a controlled amount 
of LED drive current which takes into account LED light 
output degradation. The internal shield allows a guaranteed 
1000 V/)us common mode transient immunity. 


L 
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Recommended Operating 
Conditions 


Absolute Maximum Ratings 

(No Derating Required up to 70°C) 

Storage Temperature . —55°C to 125°C 

Operating Temperature . —40°Cto85°C 

Lead Solder Temperature . 260° C for 10 sec. 

(1.6 mm below the seating plane) 

Supply Voltage — Vcc ... 0 V to 20 V 

Average Input Current — li . —30 mA to 30 mA 

Peak Transient Input Current — li . 0.5 Al"'] 

Enable Input Voltage — Ve . —0.5 V to 20 V 

Output Voltage — Vo . —0.5 V to 20 V 

Average Output Current — lo . 25 mA 

Input Power Dissipation — Pi . 90 mW[2] 

Output Power Dissipation — Po . 210mWl3] 

Total Power Dissipation — P .... 255 mWl^l 


Electrical Characteristics 

For 0° C < Ta < 70° C, 4.5 V < Vcc ^ 20 V, Ve = 0.8 V, all typicals at Ta = 25° C and Vcc = 5 V unless otherwise noted 


Parameter 

Symbol 

Mih. 

Max. 

Units 

Power Supply 

Voltage 

Vcc 

4.5 

20 

Volts 

Forward Input 

Current (SPACE) 

isi 

0 

2.0 

mA 

Forward Input 

Current (MARK) 

Imi 

14 

24 

mA 

Operating 

Temperature 

Ta 

0 

70 

'^C 

Fan Out 

N 

0 

4 

Tf L Loads 

Logic Low 

Enable Voltage 

Vel 

0 

0.8 

Volts 

Logic High 

Enable Voltage 

Veh 

2.0 

20 

Volts 


Parameter 

Mark State Input Current 


Mark State Input Voltage 




input Hysteresis Current 


Logic Low Output Voltage 



Typ. 

Max. 

Units 

Illllllllli^ 


mA 

2.62 

2.76 

; Volts 

1 

HBI 

mA 

t 1.6 

H9i 

Volts 

o.a 

HHI 

mA 


Fig. Note 



lot “ 6.4 mA (4 TTL Loads! Ir = 3 mA 


Volts loH ~ ~2.$ mA, If - 12 mA _ 

Vo«5.5 V li = 20 mA 

(lA Vo«20V Vcc^4.5V 


High impedance State 
Output Current 


Logic Low Short 
Circuit Output Current 

Logic High Short 
Circuit Output Current 

Input-Output insulation 


Input-Output Resistance 


Input-Output Gapacitartce 


Ve^2,7V 


Ve^5.5 V 

Ve-20V __ 

Ve^0.4V 

Vcc-55 V ““ it^OmA 
Vcc ~ 20 V Ve « Don’t Care 

Vcc ^'ii' v' ~ ii ^ 20 mA 

Vcc ^ 20 V Ve^ Don’t Care 

Vo^0,4V VE=^2.0V.k^20mA 

. Ve = 2V, 

Vo 5.5 V 

. Z - li ~ 0 mA 

Vo ^ 20 V _ 

Vo^Vcc = 5.5v[ 

Vcc^5 5 V l{=^20 mA 

Vcc ^ 20 V Vo = OND 

45% RH, t == 5s, 

VpO-3kVdc, Ta-25°C 
RH < 50%, t 1 min. 


Vi-o===500Vdc 














5 


5 


5,7 


14 


6 


5 
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Switching Characteristics 

For 0° C < Ta < 70° C, 4.5 V < Vcc < 20 V, Ve = 0.8 V, all typicals at Ta = 25° C and Vcc = 5 V unless otherwise noted 

Parameter Symbol Min. fyp. Max. Units Test Conditions Pig. Note 

Propagation Delay Time 

to Logic High Output tptH 0.23 1.6 ^ Ve - 0 V, Cl -15 pF 7,8,9 8 

Level __ 

Propagation Delay Time 

to Logic Low Output IPhl 0.17 1.0 /is Ve ^ 0 V, Cl ~ 15 pF 7,8,9 9 

Level ___ 

SIC®""' 60 ns i, = 20mA,CL = 15pF 7,8.9 

Output Enable Time , 11,12, 

to Logic Low lAel ___ ns li = 0 mA, Cl ^ 15 pF _ 

Output Enable Time , a ^ r- 11,12, 

to Logic High Level __ ns li =20 mA, Cl = 15 pF ^3 _ 

Output Disable Time , . rv a r- 11,12, 

from Logic Low Level _ ns I| = 0 mA, Cl = 15 pF _ 

Output Disable Time ^ a 11,12, 

from Logic High Level ns l| 2QmA, Cl 15 pF _ ^3 _ 

Outpu^RiseTime ^ ^ Vcc = 5 V, Cc = 15 pF 7 , 8,10 10 

_ ;;r Vco = 5V,a = 15pF 7,8,10 11 

Common Mode VcM = 50 V (peak) 

Transient Immunity at ICMhI 1,000 10,000 V/fxs li = 12 mA, Ta - 25°C 15,16 12 

Logic High Output Level _ 

Common Mode Vcm = 50 V (peak) 

Transient Immunity at |CMl| 1,000 10,000 VZ/is i| = 3 mA, Ta = 25°C 15,16 13 

Logic Low Output Level _ 

NOTES: 

1. < 1 JUS pulse width, 300 pps. 

2. Derate linearly above 70° C free air temperature at a rate of 1.6 mW/°C. Proper application of the derating factors will prevent 1C 
junction temperatures from exceeding 125° C for ambient temperatures up to 85° C. 

3. Derate linearly above 70° C free air temperature at a rate of 3.8 mW/° C. 

4. Derate linearly above 70° C free air temperature at a rate of 4.6 mW/° C. 

5. Duration of output short circuit time shall not exceed 10 ms. 

6. The device is considered a two terminal device, pins 1, 2, 3, and 4 are connected together and pins 5, 6, 7, and 8 are connected 
together. 

7. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test. 

8. The tpLH propagation delay is measured from the 10 mA level on the leading edge of the input pulse to the 1.3 V level on the 

leading edge of the output pulse. 

9. The tpHL propagation delay is measured from the 10 mA level on the trailing edge of the input pulse to the 1.3 V level on the 
trailing edge of the output pulse. 

10. The rise time, tr, is measured from the 10% to the 90% level on the rising edge of the output logic pulse. 

11. The fall time, tf, is measured from the 90% to the 10% level on the falling edge of the output logic pulse. 

12. Common mode transient immunity in the logic high level is the maximum (negative) dVcM/dt on the trailing edge of the common 

mode pulse, Vcm, which can be sustained with the output voltage in the logic high state (i.e., Vo ^ 2 V). 

13. Common mode transient immunity in the logic low level is the maximum (positive) dVcM/dt on the leading edge of the common 
mode pulse, Vcm, which can be sustained with the output voltage in the logic low state (i.e., Vo ^ 0.8 V). 

14. See Option 010 data sheet for more information. 
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Il - INPUT CURRENT-mA Ta - AMBIENT TEMPERATURE - °C l| - LOOP CURRENT - mA 

Figure 1. Typical Output Voltage Figure 2. Typical Current Switching Figures. Typical Input Loop Voltage 

vs. Loop Current Threshold vs. Temperature vs. Input Current 



-50 -25 0 25 50 75 100 

Ta - ambient TEMPERATURE-°C 


Figure 4. Typical Input Voltage 
vs. Temperature 



Ta - TEMPERATURE - =C 

Figure 5. Typical Logic Low Output 
Voltage vs. Temperature 



-60 -40 -20 0 20 40 60 80 100 


Ta-TEMPERATURE-°C 

Figure 6. Typical Logic High Output 
Current vs. Temperature 



V||M = 5 VOLT, 100 KHz 10% DUTY CYCLE Cl = 15 pF INCLUDING PROBE 

D1 - D4 ARE 1N916 OR 1N3064 AND JIG CAPACITANCE 

Figure 7. Test Circuit for tpHL> fpLH> lr> ^^^ci tf 



Figure 8. Waveforms for tpHL> tPLH> *r> *f 
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Ta - temperature - C 

Figure 9. Typical Propagation Delay vs. Temperature 
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Figure 11. Test Circuit for tpzH> tpZL> *PHZ« tpLz 



— 

- 

Cl* 

nr- 

15pF 


Vcc 

20V 





r 

tPH2 


_4SV 








2W 




L_ 

1P2H 


4.BV 





Ll 






-60 -40 -20 0 20 40 60 80 100 

Ta - TEMPERATURE -“C 

Figure 13. Typical Logic High Enable Propagation Delay 
vs. Temperature 
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Figure 10. Typical Rise, Fall Time vs. Temperature 
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Figure 12. Waveforms for tpzH> *PZL> ^PHZi ^PLZ 
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Figure 14. Typical Logic Low Enable Propagation Delay 
vs. Temperature 
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Figure 15. Test Circuit for Common Mode Transient 
Immunity 
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Figure 16. Typical Common Mode Transient Immunity 
vs. Common Mode Transient Amplitude 
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Applications 


Data transfer between equipment which empioys current 
loop circuits can be accomplished via one of three con¬ 
figurations: simplex, half duplex or full duplex com¬ 
munication. With these configurations, point-to-point and 
multidrop arrangements are possible. The appropriate 
configuration to use depends upon data rate, number of 
stations, number and length of lines, direction of data flow, 
protocol, current source location and voltage compliance 
value, etc. 

SIMPLEX 

The simplex configuration, whether point to point or multi¬ 
drop, gives unidirectional data flow from transmitter to 
receiver(s). This is the simplest configuration for use in 
long line length (two wire), for high data rate, and low cur¬ 
rent source compliance level applications. Block diagrams 
of simplex point-to-point and multidrop arrangements are 
given in Figures 17a and 17b respectively for the HCPL- 
4200 receiver optocoupler. 

For the highest data rate performance in a current loop, 
the configuration of a non-isolated active transmitter (con¬ 
taining current source) transmitting data to a remote 
isolated receiver(s) should be used. When the current 


source is located at the transmitter end, the loop is 
charged approximately to Vmi (2.5 V). Alternatively, when 
the current source is located at the receiver end, the loop 
is charged to the full compliance voltage level. The lower 
the charged voltage level the faster the data rate will be. In 
the configurations of Figures 17a and 17b, data rate is 
independent of the current source voltage compliance 
level. An adequate compliance level of current source 
must be available for voltage drops across station(s) during 
the MARK state in multidrop applications or for long line 
length. The maximum compliance level is determined by 
the transmitter breakdown characteristic. 

A recommended non-isolated active transmitter circuit 
which can be used with the HCPL-4200 in point-to-point 
or in multidrop 20 mA current loop applications is given in 
Figure 18. The current source Is controlled via a standard 
TTL 7407 buffer to provide high output Impedance of cur¬ 
rent Source in both the ON and OFF states. This 
non-isolated active transmitter provides a nominal 20 mA 
loop current for the listed values of Vcc, R2 and R3 in 
Figure 18. 


NON-ISOLATED 

STATION 

I-1 

I 20 mA I 


ISOLATED 

STATION 





(a) POINT-TO-POINT 



DATA DATA 

(b) MULTIDROP 

Figure 17. Simplex Current Loop System Configurations for (a) Point-to-Point, (b) Muitidrop 
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Figure 18. Recommended Non-lsolated Active Transmitter with HCPL-4200 Isolated Receiver for Simplex Point-to-Point 20 mA 
Current Loop 


Length of current loop (one direction) versus minimum 
required DC supply voltage, Vcc, of the circuit in Figure 
18 is graphically illustrated in Figure 19. Multidrop config¬ 
urations will require larger Vcc than Figure 19 predicts in 
order to account for additional station terminal voltage 
drops. 

Typical data rate performance versus distance is illus¬ 
trated in Figure 20 for the combination of a non-isolated 
active transmitter and HCPL-4200 optically coupled cur¬ 
rent loop receiver shown in Figure 18. Curves are shown 
for 10% and 25% distortion data rate. 10% (25%) distortion 
data rate is defined as that rate at which 10% (25%) distor¬ 
tion occurs to output bit interval with respect to input bit 
interval. An input Non-Return-to-Zero (NRZ) test waveform 
of 16 bits (0000001011111101) was used for data rate dis¬ 
tortion measurements. Data rate is independent of current 
source supply voltage, Vcc. 

The cable used contained five pairs of unshielded, twisted, 
22 AWG wire (Dearborn #862205). Loop current is 20 mA 
nominal. Input and output logic supply voltages are 5 V 
dc. 

FULL DUPLEX 

The full duplex point-to-point communication of Figure 21 
uses a four wire system to provide simultaneous, bi¬ 
directional data communication between local and remote 


equipment. The basic application uses two simplex point- 
to-point loops which have two separate, active, non¬ 
isolated units at one common end of the loops. The other 
end of each loop is isolated. 

As Figure 21 illustrates, the combination of Hewlett- 
Packard current loop optocouplers, HCPL-4100 
transmitter and HCPL-4200 receiver, can be used at the 
isolated end of current loops. Cross talk and common 
mode coupling are greatly reduced when optical isolation 
is implemented at the same end of both loops, as shown. 
The full duplex data rate is limited by the non-isolated 
active receiver current loop. Comments mentioned under 
simplex configuration apply to the full duplex case. Con¬ 
sult the HCPL-4100 transmitter optocoupler data sheet for 
specified device performance. 

HALF DUPLEX 

The half duplex configuration, whether point-to-point or 
multidrop, gives non-simultaneous bidirectional data flow 
from transmitters to receivers shown in Figures 22a and 
22b. This configuration allows the use of two wires to 
carry data back and forth between local and remote units. 
However, protocol must be used to determine which spe¬ 
cific transmitter can operate at any given time. Maximum 
data rate for a half duplex system is limited by the loop 
current charging time. These considerations were ex¬ 
plained in the Simplex configuration section. 



L = LOOP LENGTH (ONE DIRECTION) - METRES 


Figure 19. Minimum Required Supply Voltage, Vq^, vs. 

Loop Length for Current Loop Circuit of Figure 18 
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Figure 20. Typical Data Rate vs. Distance 
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Figure 21. Full Duplex Point-to-Point Current Loop 
System Configuration 

Figures 22a and 22b illustrate half duplex application for 
the combination of HCPL-4100/-4200 optocouplers. The 
unique and complementary designs of the HCPL-4100 
transmitter and HCPL-4200 receiver optocouplers provide 
many designed-in benefits. For example, total optical iso¬ 


lation at one end of the current loop is easily accom¬ 
plished, which results in substantial removal of common 
mode influences, elimination of ground potential differen¬ 
ces and reduction of power supply requirements. With this 
combination of HCPL-4100/-4200 optocouplers, specific 
current loop noise immunity is provided, i.e., minimum 
SPACE state current noise Immunity Is 1 mA, MARK state 
noise Immunity is 8 mA. 

Voltage compliance of the current source must be of an 
adequate level for operating all units in the loop while not 
exceeding 27 V dc, the maximum breakdown voltage for 
the HCPL-4100. Note that the HCPL-4100 transmitter will 
allow loop current to conduct when input Vcc power is 
off. Consult the HCPL-4100 transmitter optocoupler data 
sheet for specified device performance. 

For more Information about the HCPL-4100/-4200 opto¬ 
couplers, consult Application Note 1018. 
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DATA DATA 
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(b) MULTIDROP 

Figure 22. Half Duplex Current Loop System Configurations for (a) Point-to-Point, (b) Muitidrop 
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Fiber Optics 


Three major families of fiber optic components 
offer a wide range of application solutions. The 
design and specification of each of these three 
families allow easy design-in and provide 
guaranteed end-to-end performance. 

Hewlett-Packard’s method of specification assures 
guaranteed link performance and easy design-in. 
The transmitter optical output power and receiver 
sensitivity are specified at the end of a length of 
test cable. These specifications take into account 
variations over temperature and connector 
tolerances. All families of components incorporate 
the fiber optic connector receptacle in the 
transmitter and receiver packages. Factory 
alignment of the emitter inside the connector 
receptacle minimizes the variation of optical 
output power, resulting in smaller dynamic range 
requirements for the receiver. The guaranteed 
distance and data rates for various 
transmitter/receiver pairs are shown in the 
following selection guide. 

Hewlett-Packard offers a choice of fiber optic 
cable, either glass fiber or plastic, simplex or 
duplex, factory-connectored or bulk. Connector 
attachment in each case has been designed for 
your production-line economy. 

Plastic Snap-In Link Components 

Low-cost and ease of use make this family of link 
components well-suited for applications 
connecting computers to terminals, printers, 
plotters and industrial-control equipment. These 
links are rugged, Tmillimetre diameter plastic 
fiber cable. Assembling the plastic snap-in 
connectors onto the cable is extremely easy. The 
HFBR-0500 evaluation kit contains a complete 
working link including transmitter, receiver, 5 
metres of connectored cable, extra connectors, 
polishing kit and technical literature. 

Miniature Link Components 

This family offers a wide range of price/per¬ 
formance choices for computer, industrial-control 
and military applications. The unique design of 
the lensed optical coupling system makes this 
family of components very reliable. The low cost 


miniature line (HFBR-0400 series) features a 
Dual-in-line package which requires no mount¬ 
ing hardware or receptacle for use with 
SMA-style connectors. It is also specified for use 
with five fiber sizes: 100/140 /xm, 85/125 /xm, 
62.5/125 )Ltm, 50/125 /xm, and 200 /xm Plastic 
Coated Silica (PCS) cable. The standard minia¬ 
ture line (HFBR-0200 series) features a precision 
metal package for rugged applications. Both HP- 
style and SMA-style connectors are available for 
this line. An evaluation kit is available for 
sampling purposes. The HFBR-0200 kit contains 
transmitter, receiver, 10 metres of cable and 
technical literature. 

High Performance Modules 

Transparent TTL-TTL link capability and 
independence from data format restrictions make 
this family of modules easy to use in a variety of 
applications. A link monitor on the receiver 
provides a digital indication of link continuity, 
independent of the presence of data. The modules 
are compatible with HP-style connectors and 
small-diameter glass fiber cable. A transmitter, 
receiver, 10 metres of connectored cable and 
technical literature are contained in the 
HFBR-0010 evaluation kit. 

RS-232/V.24 to Fiber Optic Multiplexer 

The 39301A 16-channel RS-232C/V.24 to fiber 
optic multiplexer allows the extension of up to 16 
independent 19.2 Kbps full duplex channels to 
distance up to 1250m. 
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Fiber Optic Selection Guide 


Snap-In Link Family: Features — Plastic fiber (1 mm dia.), Plastic Snap-in connectors, TTL compatible output. 


Products/Part Nos. 

Description 

Page 

No. 

Evaluation Kit 
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HFBR-0500 


HFBR-1510 Transmitter. HFBR-2501 Receiver, 5 metre connectored cable, con- 




nectors, bulkhead feedthrough polishing kit; literature 


Transmitter/Receiver Pairs 

Guaranteed Distance* 

Guaranteed Data-Rate* 


5MBd Link 

HFBR-1510/-2501 

17 metre 

5 MBd 

4-8 

1 MBd Link 

HFBR-1502/-2502 

36 metre 

1 MBd 

4-10 

Extended Distance Link HFBR-1512/-2503 

65 metre 

40kBd 

4-12 

Low Current Link 

HFBR-1512/-2503 

14 metre 

40kBd 

4-12 

Photo Interrupter Link 

HFBR-1512/-2503 

N/A 

20 kHz 

4-14 


HFBR-1502/-2502 

N/A 

500 kHz 

4-14 

Cables 





Simplex 

Duplex 

Cable Length 


4-20 

HFBR-3511 

— 

0.1 metre 



HFBR-3512 

HFBR-3612 

0.5 metre 



HFBR-3513 

HFBR-3613 

1.0 metre 



HFBR-3514 

HFBR-3614 

5.0 metre 

connectored 


HFBR-3515 

HFBR-3615 

10.0 metre 



HFBR-3516 

HFBR-3616 

20.0 metre 



HFBR-3517 

HFBR-3617 

30.0 metre 



HFBR-3518 

HFBR-3618 

45.0 metre 



HFBR-3519 

HFBR-3619 

60.0 metre 



HFBR-3579 

HFBR-3679 

25.0 metre 



HFBR-3580 

HFBR-3680 

100.0 metre 

unconnectored 


HFBR-3581 

HFBR-3681 

500.0 metre 



Connectors 





HFBR-4501 


Gray Connector/Crimp Ring 


4-22 

HFBR-4511 


Blue Connector/Crimp Ring 



Polishing Kit 





HFBR-4595 


Plastic polishing fixture, abrasive paper 


4-22 

HFBR-4596 


Metal polishing fixture 



Bulkhead Feedthrough/in-line Splice 




HFBR-4505 


Gray Bulkhead Feedthrough 


4-22 

HFBR-4515 


Blue Bulkhead Feedthrough 




Low Cost Miniature Link Family: Features — Dual-in-line package interfaces directly with SMA-style connectors specified for 
use with 50/125 nm, 62.5/125 /im 85/125 /^m, 100/140 nm, and 200 /xm Plastic Coated Silica (PCS) cable. No mounting 
hardware required. 


Products/Part Nos. 

Description 

Page 

No. 

Transmitter/Receiver Pairs 

HFBR-1402/2402 

HFBR-1404/2402 

HFBR-1402/2404 
(HFBR-0422 Tranceiver Board) 

Guaranteed Optical Power Budget* Guaranteed Data-Rate* 

14 dB (200 Arm PCS) 5 MBd 

9 dB (HFBR-3000100/140 fjm cable) 5 MBd 

6 dB (85/125pm cable) 5 MBd 

9 dB (62.5/125 pm cable) 5 MBd 

4dB (50/125 pm cable) 5 MBd 

12 dB (HFBR-3000100/140 pm cable) 50 MBd 

4-31 

4-31 

4-31 

4-31 

4-31 

4-41 

HFBR-1402 Standard Transmitter 

Optimized for large size fiber such as 85/125pm, 100/140 pm, 
or 200 pm PCS cable 

4-27 

HFBR-1404 High-Performance Transmitter 

Optimized for small size fiber such as 50/125pm or 62.5/125pm cable 

4-27 

HFBR-2402 5 MB Receiver 

TTL/CMOS Compatible receiver with -25.4 dBm sensitivity 

4-31 

HFBR-2404 25 MHz Receiver 

PIN-preamp receiver for data rates up to 50 MBd 

4-33 








Miniature Link Family: Features — Glass fiber (100/400 /xm). Precision metal connectors. 






Page 

Products/Part Nns. 



Description 

No. 

Evaluation Kit 


HFBR-1201 Transmitter. HFBR-2201 Receiver. 10 metre connectored cable 

4-46 

HFBR-0200 


Mounting Hardware 



Transmitter/Receiver Pairs 



4-46 

HP Style Connectors 

SMA Style Connectors 

Guaranteed Distance* 

Guaranteed Data Rate* 

4-54 

HFBR-1201/-2201 

HFBR-1202/-2202 

800 metre 

5 MBd 

4-58 

HFBR-1201/-2203 

HFBR-1202/-2204 

1200 metre 

40 MBd 

4-74 

HFBR-1203/-2201 

HFBR-1204/-2202 

1800 metre 

5 MBd 


HFBR-1203/-2203 

HFBR-1204/-2204 

2100 metre 

40 MBd 


HFBR-1203/-2207 

HFBR-1204/-2208 

500 metre (typical) 

125 MBd (typical) 


Transceivers. 20 MBd (to 40 MBd) 




HP Style Connectors 

SMA Style Connectors 

Guaranteed Distance 

Data Format 

4-66 

HFBR-0221 

HFBR-0222 

1100 metre 

33 to 67% duty factor (for 
use with code schemes 
such as Manchester) 


HFBR-0223 

HFBR-0224 

625 metre 

STD 95% duty factor (for 
use with code schemes 
such as NRZ) 


Cables 





Simplex 

Duplex 




HFBR-3000 

HFBR-3100 

Customer specified length, connectored (HFBR-4000 connector) 

4-92 

(OPT001) 

(0PT001) 




HFBR-3000 

HFBR-3100 

Customer specified length, connectored (SMA style connector) 


(OPT002) 

(OPT002) 




HFBR-3200 

HFBR-3300 

Customer specified length, unconnectored 

4-94 

HFBR-3001 


10 metres connectored (HFBR-4000 connector) 


HFBR-3021 


10 metres connectored (SMA style connector) 


Connectors 





HFBR-4000 


Metal body, metal ferrule 

4-96 

HFBR-3099 


Connector-connector junction, bulkhead feedthrough for HFBR-4000 connector 


Connector Assembly Tools 




HFBR-0100 


Field installation kit for HFBR-4000 connectors (includes case, tools, 

4-98 



consumables) 



HFBR-0101 


Replacement consumables for HFBR-0100 Kit 


HFBR-0102 


Custom tool set only 



Mounting Hardware 





HFBR-4201 


PCB mounting bracket, EMI shield, misc. hardware for 

HFBR-1201/-1203/-2201/-2203 

4-46 

HFBR-4202 


PCB mounting bracket. EMI shield, misc. hardware for 
HFBR-1202/-1204/-2202/-2204 



‘Link performance at 25° C. 
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High Performance Module Family: Glass fiber (100/140 nm), Precision metal connectors, TTL compatible output, 
Link monitor. Transparent 3-level code 


Products/Part Nos. 

Description 

Page 

No. 

Evaluation Kit 

HFBR-0010 

HFBR-1001 Transmitter, HFBR-2001 Receiver, 10 metre connectored cable, 
literature 


Transmitter/Receiver Pairs 

HFBR-1001/-2001 

HFBR-1002/-2001 

Guaranteed Distance* Guaranteed Data Rate* Connector Style 

180 metre 10 MBd HFBR-4000 

1500 metre 10 MBd HFBR-4000 

4-80 

4-84 

Cables 

Simplex Duplex 

HFBR-3000 HFBR-3100 

(OPT001) (OPTOOD 

HFBR-3200 HFBR-3300 

HFBR-3001 

HFBR-3021 

Customer specified length, connectored (HFBR-4000 connector) 

Customer specified length, unconnectored 

10 metres connectored (HFBR-4000 connector) 

10 metres connectored (SMA style connector) 

4-92 

4-94 

Connectors 

HFBR-4000 

HFBR-3099 

Metal body, metal ferrule 

Connector-connector junction, bulkhead feedthrough for HFBR-4000 connector 

4-96 

Connector Assembly Tools 

HFBR-0100 

HFBR-0101 

HFBR-0102 

Field installation kit for HFBR-4000 connectors (includes case, tools, 
consumables) 

Replacement consumables for HFBR-0100 Kit 

Custom tool set only 

4-98 


Data Communications Equipment 


Products/Part Nos. 

Description 

Page 

No. 

RS-232-C/V.24 to Fiber Optic Multiplexer 

39301A Multiplexer 

1250 metres length, 19.2 kbps/channel data rate, 16 channels RS-232-C 
Input/Output 

4-100 


PIN Photodiodes: Variety of packages, high speed, low capacitance, low noise. 


Products/Part Nos. 

Description 

Page 

No. 

5082-4200 Series 

High Speed PIN Photodiodes for use in Fiber Optic Applications 

4-106 


‘Link performance at 25°C. 
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FIBER OPTICS 






SNAP-IN FIBER OPTIC LINKS 
TRANSMITTERS, RECEIVERS, 
CABLE AND CONNECTORS 


HFBR-0500 

SERIES 


TECHNICAL DATA JANUARY 1986 


Features 


• GUARANTEED LINK PERFORMANCE OVER 
TEMPERATURE 

High Speed Links: dc to 5 MBd 
Extended Distance Links up to 82 m 
Low Current Links: 6 mA Peak Supply Current for 
an 8 m Link 
Photo Interrupters 

• LOW COST PLASTIC DUAL-IN-LINE PACKAGE 

• EASY FIELD CONNECTORING 

• EASY TO USE RECEIVERS: 

Logic Compatible Output Level 
Single +5 V Receiver Power Supply 
High Noise Immunity 

• LOW LOSS PLASTIC CABLE: 

Selected Super Low Loss Simplex Cable 
Simplex and Zip Cord Style Duplex Cable 

Applications 

• HIGH VOLTAGE ISOLATION 

• SECURE DATA COMMUNICATIONS 

• REMOTE PHOTO INTERRUPTER 

• LOW CURRENT LINKS 

• INTER/INTRA-SYSTEM LINKS 

• STATIC PROTECTION 

• EMC REGULATED SYSTEMS (FCC,VDE) 

Link Selection Guide 

GUARANTEED LINKS 








Description 


The HFBR-0500 series is a complete family of fiber optic 
link components for configuring low-cost control, data 
transmission, and photo interrupter links. These components 
are designed to mate with plastic snap-in connectors and 
low-cost plastic cable.* Link design is simplified by the 
logic compatible receivers and the ease of connectoring 
the plastic fiber cable. The key parameters of links configured 
with the HFBR-0500 family are fully guaranteed. The 
HFBR-0500 Evaluation Kit contains all the components and 
literature necessary to evaluate a working link. 

* Cable is available in standard low loss and selected super low 
lost varieties. 


Guaranteed Link Length Typical Link Lengths 
0-70° C 



Data 

Rate 

HFBR-351X 
/36tX Series 
Cable 

HFBR-3530 

Cable 

HFBR-351X 
/361X Series 
Cable 

HFBR-3530 

Cable 

Transmitter 

Receiver 

Page 

5 MBd Link 

5 MBd 

12 

17 

35 m 

48 m 

HFBR-1510 

HFBR-2601 

4-8 

1 MBd Link 

1 MBd 

24 

34 

55 m 

76 m 

HFBR-1502 

HFBR-2502 

4-10 

Low Current Link 

Extended 

40kBd 

8 

11 

50 m 

69 m 

HFBR-1512 

HFBR-2503 

4-12 

Distance Link 

40kBd 

60 

82 

110m 

152.5 m 

HFBR-1512 

HFBR-2503 

4-12 

Photo Interrupter 

20 kHz 

N/A 

N/A 

N/A 

N/A 

HFBR-1512 : 

HFBR-2603 

4-14 

Link 

500 kHz 

N/A 

N/A 

N/A 

N/A 

HF8R-1502 

HFBR-2502 

4-14 

Evaluation Kit, HFBR-0500 

; HFBR-1510 Transmitter, HFBR-2601 Receiver, 5 metre Connectored Cable, Bulkhead Feed- 
, through, Connectors, Polishing Kit, Literature 
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Component Selection Guide 


TRANSMITTERS 


Unconnectored Plastic Fiber Optic Cable 



Minimum Output 

Optical Power Peak Emission 

0 to 70° C Wavelength 

Page 

HFBR-1510 

-16.5 dBm 

665 nm 

11 

HFBR-1502 

-13.6 dBm 

665 nm 

11 

HFBR-1512 

-13.6 dBm 

665 nm 

11 

RECEIVERS 


Sensitivity 

Oto 70° C 

Data Rate 

Page 

HFBR-2501 

-21.6 dBm 

5 MBd 

12 

HFBR-2502 

-24 dBm 

1 MBd 

12 

HFBR-2503 

-39 dBm 

40 kBd 

14 

CABLES 



Page 15 

Connectored Plastic Fiber Optic Cable 


Single 

Channel 

Dual 

Channel 

Length* 

(metres) 

HFBR-3510** 

HFBR-3530*^ 

HFBR-3610*^ 

Customer 

Specified 

HFBR-3511 

— 

0.1 


HFBR-3512 

HFBR-3612 

0.5 


HFBR-3513 

HFBR-3613 

1 


HFBR-3514 

HFBR-3614 

5 


HFBR-3517 

HFBR-3617 

30 


HFBR-3518 

HFBR-3618 

45 


HFBR-3519 

HFBR-3619 

60 



Single 

Dual 

Length* 

Channel 

Channel 

(metres) 

HFBR-3579 

HFBR-3679 

25 

HFBR-3580 

HFBR-3680 

100 

HFBR-3581 

HFBR-3681 

500 

HFBR-3582 
Selected 
(Low Loss) 


500 


*AII cable lengths are +10%, -0% tolerance. 

**HFBR-3510, HFBR-3530. HFBR-3610 Ordering Information. 
These cable assemblies of customer specified length have 
factory installed connectors. The length must be specified in 
1 metre increments. The mandatory OPT 001 specifies the 
number of assemblies of equal length ordered. 

EXAMPLE: To order 3 duplex cable assemblies, 21 metres 
each, specify: 

HFBR-3610 Quantity 63 
OPT 001 Quantity 3 

CONNECTORS _ Page 17 

HFBR-4501 Gray Connector/Crimp Ring 
HFBR-4511 Blue Connector/Crimp Ring 
HFBR-4595 Polishing Kit 
Polishing Fixture — Abrasive Paper 
HFBR-4596 Polishing Fixture 
Bulkhead Feedthrough/ln-Line Splice 
HFBR-4505 Gray 
HFBR-4515 Blue 


Mechanical Dimensions 
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SMBdLink 

HFBR-1510 AND HFBR-2501 

The dc to 5 MBd link is guaranteed over temperature to HFBR-2501 Receiver, and HFBR-3530 Cable. The receiver 
operate up to 17 m with a transmitter drive current of 60 compatible with LSTTL/TTL/CMOS logic levels offers a 
mA. This link uses the 665 nm HFBR-1510 Transmitter, the choice of an internal pull-up or open collector output. 


RECOMMENDED OPERATING CONDITIONS 


Parameter 

Symbol 

Min, 

Max, 

Units 

Ret 

Ambient Temperature 

Ta 

0 

70 

^C 


Transmitter Peak Forward Current 

•fpk 

10 

750 

mA 

Note 1 

Avg. Forward Current 

ifAV 


60 

mA 


Receiver Supply Voltage 

Ycc 

4.75 

5-25 

V 

Note 2 

Fan-Out {TTD 

N 


5 




SYSTEM PERFORMANCE Using HFBR-3510/3610 series cable under recommended operating conditions unless otherwise specified. 


Parameter 

Symbol 

Min, 

TypJSl 

Max, 

Units 

Conditions 

Ref, 

Data Rate 


dc 


5 

MBd 

BER < 10-9 


Transmission Distance 


12 



m 

Ifpk - 60 mA, 0-70° C 


HFBR-351 X/361X 
series cable 


18 

35 


m 

IpPK — 60 mA, 25° C 


Transmission Distance 


17 



m 

Ifpk = 60 mA, 0-70° c 


HFBR-3530 cable 


24 

48 


m 

Ifpk- 60 mA, 25° C 


Propagation Delay 

tPLH 


80 

140 

ns 

Rt~560aCL = 30pF 

Fig. 4,5 


tPHL 


60 

140 

ns 

PF!---21.6<PR<-9.5d8m 

Note 3 

Pulse Width Distortion 

to 


30 


ns 

PR = -15dBm 

Fig. 4,6 







Rl = 560 fl. Cl = 30 pF 

Note 4 

EMI Immunity 



8000 


V/m 

BER < 10“9 



Notes: 1. For IppK > 80 mA, the duty factor must be such as to keep IpAV - 80 mA. In addition, for IppK > 80 mA, the following rules for 
pulse width apply: IppK ^ 160 mA: Pulse width < 1 ms IppK > 160 mA: Pulse width < 1/xs 

2. It is essential that a bypass capacitor (0.01 fxF to 0.1 juF ceramic) be connected from pin 3 to pin 4 of the receiver. Total lead 
length between both ends of the capacitor and the pins should not exceed 20 mm. 

3. The propagation delay of 1 m of cable (5 ns) is included. 

4. TD = tpLH“1PHL- 

5. Typical data is at 25° C, Vqc = 5 V. 


Link Design Considerations 


The HFBR-1510/2501 Transmitter/Receiver pair is guaran¬ 
teed for operation at data rates up to 5 MBd over link 
distances from 0 to 12 metres with HFBR-351 X/361X series 
cable and from 0 to 17 metres with HFBR-3530 cable. The 
value of transmitter drive current. Ip, depends on the link 
distance as shown in Figures 2 and 3. Note that there is an 
upper as well as a lower limit on the value of Ip for any 


given distance. The dotted lines in Figures 2 and 3 repres¬ 
ent pulsed operation. When operating in the pulsed mode, 
the conditions in Note 1 must be met. After selecting a 
value of the transmitter drive current Ip, the value of Ri in 
Figure 1 can be calculated as follows: 

Ri = 

If 



Figure 1. Typical Circuit Operation (5 MBd < 12 m) 
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I! - CABLE LENGTH- METRES OF 
HFBR- 351X/- 361X CABLE 

Figure 2. Guaranteed System Performance with HFBR-1510 and 
HFBR-2501 


P - CABLE LENGTH- METRES OF 
HFBR-3530 CABLE 

Figure 3. Guaranteed System Performance with HFBR-1510, 
HFBR-2501 and HFBR-3530 cable. 




Figure 4. A.C. Test Circuit 



Pr - INPUT OPTICAL POWER - dBm 


Pr - INPUT OPTICAL POWER - dBm 


Figure 5. HFBR-1510/2501 Link Pulse Width Distortion vs. 
Opticai Power 


Figure 6. HFBR-1510/2501 Link Propagation Delay vs. Optical 
Power 






















1 MBd Link HFBR-1502 AND HFBR-2502 

The dc to 1 MBd link is guaranteed over temperature to 
operate from 0 to 34 m with a transmitter drive current of 
60 mA. This link uses the 665 nm HFBR-1502 Transmitter, 

RECOMMENDED OPERATING CONDITIONS 


the HFBR-2502 Receiver, and HFBR-3530 Cable. The 
receiver is compatible with LSTTL/TTL/CMOS logic levels 
and offers a choice of an internal pull-up or open collector 
output. 


Parameter 

Symbol 

Mill. 

Max. 

Units 

Ref. 

Ambient Temperature 

Ta 

0 

70 



Transmitter Peak Forward Current 

IPPK 

10 

750 

mA 

Note 1 

Avg. Forward Current 

Ip AV 


60 

mA 


Receiver Supply Voltage 

Vcc 

4J5 

5.25 

V 

Note 2 

Fan-Out (TTL) 

N 


5 




SYSTEM PERFORMANCE Using HFBR-3510/3610 series cable under recommended operating conditions unless otherwise specified. 


Parameter Symbol Min. Typ.tsi Max. Units Conditions Ref. 


Parameter 

Symbol 

! Min. 

Typisi 

Max. 

Units 

Conditions 

Data Rate 


dc 


1 

MBd 

BER < 10-9 

Transmission Distance 

Ljccitii ^ c: V/'ais-1V 


24 



m 

Ippk- 60 mA, 0-70‘^^C 

n r dH-<30 1 A/do 1 A 

series cable 

30 

55 


m 

Ippk = 60 mA, 25'^C 

Transmission Distance 

g 

34 



m 

lpPK-60mA, 0-70'^C 

HFBR-3530 Cable 


41 

76 


m 

IppK “ 60 mA, 25° C 

Transmission Distance 

9 . 

30 




Ifpk= 120 mA, 0-70° C 

50% Duty Cycle - 351X/361X 
Series Cable 


36 

65 



Ippk- 120 mA, 25° C 

Transmission Distance 

Q 

41 




Ifpk= 120 mA. 0-70° C 

50% Duty Cycle - 3530 Cable 


50 

90 



Ifpk =120 mA, 25° C 

Propagation Delay 

tPLH 


180 

250 

ns 

Rt — 560 n, Cl = 30 pF 


tPHt 


100 

140 

ns 

pR--24dBm 

Pulse Width Distortion 

ID 


80 


ns 

pR = -24 dBm 

Rt-^SeO n, CL-30pF 

EMI Immunity 



8000 


V/m 

BER <10-9 


Fig. 4, 5 
Note 3 

Fig. 4, 6 
Note 4 


Notes: 1. For Ipp^ > 80 mA, the duty factor must be such as to keep IpAV - 80 mA. In addition, for Ipp^ > 80 mA, the following rules for 
pulse width apply: Ipp^ < 160 mA; Pulse width < 1 ms IpPK ^ "*80 Pulse width < 1 fxs 

2. It is essential that a bypass capacitor (0.01 jjlF to 0.1 /xF ceramic) be connected from pin 3 to pin 4 of the receiver. Total lead 
length between both ends of the capacitor and the pins should not exceed 20 mm. 

3. The propagation delay of 1 m of cable (5 ns) is included. 4. Tp = tpLH - tpHL- 5. Typical data is at 25° C, Vqq = 5 V. 


Link Design Considerations 

The HFBR-1502/2502 Transmitter/Receiver pair is guaran¬ 
teed for operation at data rates up to 1 MBd over iink 
distances from 0 to 24 metres with HFBR-351 X/361X series 
cabie and from 0 to 34 metres with HFBR-3530 cabie. The 
vaiue of transmitter drive current, ip, depends on the iink 
distance as shown in Figures 2 and 3. Note that there is a 
iower limit on the value of Ip for any given distance. The 
dotted lines in Figures 2 and 3 represent pulsed operation. 


When Operating in the pulsed mode, the conditions in Note 
1 must be met. After selecting a value of the transmitter 
drive current Ip, the value of Ri in Figure 1 can be calcu¬ 
lated as follows: 

Vcc - Vp - VoL (75451) 

Rl =- 

Ip 

For the HFBR-1502/2502 pair, the value of the capacitor, 
Cl (Figure 1) must be chosen such that Ri Ci < 75 ns. 


RiCi ^ 75 ns —j— Cl 

Q +5V I-- 




Figure 1. Typical Circuit Operation (1 MBd < 24 m) 
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6 - CABLE LENGTH- METRES OF 
HFBR-351X/-361X CABLE 

Figure 2. Guaranteed System Performance with HFBR-1502 and 
HFBR-2502 


2 - CABLE LENGTH- METRES OF 
HFBR-3530 CABLE 

Figure 3. Guaranteed System Performance with HFBR-1502, 
HFBR-2502 and HFBR-3530 cable. 



Figure 4. A.C. Test Circuit 



Pr - INPUT OPTICAL POWER - dBm 

Figure 5. HFBR-1502/2502 Link Pulse Width Distortion vs. 
Optical Power 



Pr - INPUT OPTICAL POWER - dBm 

Figure 6. HFBR-1502/2502 Link Propagation Delay vs. Optical 
Power 
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Low Current/Extended Distance Link 

HFBR-1512 AND HFBR-2503 

The iow current link requires only 6 mA peak supply current The black plastic housing of the HFBR-1512 Transmitter is 
for the transmitter and receiver combined to achieve an 11 designed to prevent the penetration of ambient light into the 
m link. Extended distances up to 82 m can be achieved at a cable through the transmitter. This prevents the sensitive 

maximum transmitter drive current of 60 mA peak. This link receiver from being triggered by ambient light pulses, 

can be driven with TTL/LSTTL and most CMOS logic gates. 


RECOMMENDED OPERATING CONDITIONS 


Parameler 

Symbol 

Min. 

Max. 

Units 

Ref. 

Ambient Temperature 

Ta 

0 

70 



Transmitter 

Peak Forward Current 

If pk 

2 

120 

mA 

Notel 

Avg. Forward Current 

Ifav 


60 

mA 


Receiver 

Supply Voltage 

' 

Vcc 

4.5 

5,6 

V 

Note 2 

Output Voltage 

Vo 


Vcc 

V 

Fan-Out (TTL) 

N I 


1 




SYSTEM PERFORMANCE Using HFBR-3510/3610 series cable under recommended operating conditions unless otherwise otherwise specified. 


Parameter 

Symbol 

Min. 

Typjsi 

Max. 

Units 

Conditions 

Ref. 

Data Rate 


dc 


40 

kBd 

to ^ 7.0 MS 


Transmission Distance 
HFBR-a5lX/361X 
series cable 

le 

8 

50 


m 

Ifpk - 2 mA, 0-70® C 


60 

110 


m 

Ifpk ^60 mA, 0-70® C 

Transmisslon Distance 
HFBR-3530 cable 


11 

69 


m 

Ifpk -2 mA, 0’-70®C 



.162 


m 

Ifpk - 60 mA, 0-70® C 

Propagation Delay 

tPLH 


4 


MS 

Rl 3,3K a, Cl = 30 pF 

Fig, 4, 5 

Notes 

tPHL 


2,5 


MS 

pR==-25dBm 

Pulse Width Distortion 

to 



7,0 

fiS 

-39<PR<-14d8m 

Rl = 3.3 Kn. Cl = 30 pF 

Fig. 4,6 
Note 4 

Bit Error Rate 

BER 


10-9 



Pn««-30 dBm 


EMI Immunity 



5000 


V/m 

PR^OmW 



Notes: 

1. For Ifpk > 80 mA, the duty factor must be such as to keep Ifav ^ 80 mA. In addition, if Ifav > 80 mA, then the pulse width must be 
equal to or less than 1 ms. 

2. It is recommended that a bypass capacitor (0.01 juF to 0.1 /xF ceramic) be connected from pin 3 to pin 4 of the receiver. 

3. The propagation delay of 1 m of cable (5 ns) is included. 

4. to = tpLH - tpHL. 5. Typical data is at 25® C, Vcc = 5 V. 


Link Design Considerations 

The HFBR-1512/2503 Transmitter/Receiver pair is guaran- the value of If for any given distance. After selecting a value 

teed for operation at data rates up to 40 kBd for transmitter of the transmitter drive current If, the value of Ri in Figure 1 

drives as low as 2 mA. The value of transmitter drive cur- can be calculated as follows: 

rent, If, depends on the link distance as shown in Figures 2 □ _ Vcc- Vf 

and 3. Note that there is an upper as well as a lower limit on ' “ ' ■ 
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2 - CABLE LENGTH-METRES 
OF HFBR- 351X/-361X CABLE 


2 - CABLE LENGTH-METRES OF 
HFBR-3530 CABLE 


Figure 2. Typical Circuit Operation (40 kBd) 


Figure 3. Guaranteed System Performance with HFBR-1512 and 
HFBR-2503 




Figure 4. A.C. Test Circuit 




Pr - INPUT OPTICAL POWER - dBm 


Figure 5. HFBR-1512/2503 Link Pulse Width Distortion vs. Figure 6. HFBR-1512/2503 Link Propagation Delay vs. Optical 

Optical Power Power 
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Photo Interrupter Links 

HFBR-1502/2502 
HFBR-1512/2503 

These links may be used in optical switches, shaft position 
sensors, and velocity sensors. They are particularly useful 
where high voltage, electrical noise, or explosive environ¬ 
ments prohibit the use of electromechanical or 
optoelectronic sensors. 


The HFBR-1512/2503 link (20 kHz) has an optical power 
budget of 24 dB, and the HFBR-1502/2502 link (500 kHz) 
budget is 10 dB. Total system losses (cable attenuation, air- 
gap loss, etc) must not exceed the link optical power 
budget. 


RECOMMENDED OPERATING CONDITIONS 


Parameter 

Symbol 

Milt. 

Max. 

Units 

Rei 

Ambient Temperature 

Ta 

0 

70 

oc 


Transmitter 

Peak Forward Current 

W 

10 

750 

mA 

Notel 

Avg. Forward Current 

Ifav 


60 

mA 


Receiver 

HFBR-2503 

Vcc 

4.50 

5.50 



Supply Voltage 

HFBR-2502 

4.75 

5,25 

V 

Note 2 

Output Voltage 

HF8R-2503 

Vo 


Vcc 

\/ 



HFBR-2502 


18 

V 


Fanout (TTU 

HFBR-2503 



1 




HFBR-2502 



5 




SYSTEM PERFORMANCE 

See HFBR-1502/2502 link data sheet (page 4-10) and HFBR-1512/2503 link data sheet (page 4-12) for more design 
information. These specifications apply when using HFBR-3510/3610 series cable and, unless otherwise specified, under 
recommended operating conditions. 


Parameter Symbol 

Min. 

TypXsa 

Max. 

Units 

Conditions 

Ref. 

HFBR-1S12/HFBR-2503 

Max. Count Frequency 


dc 


20 

kHz 



Optical Power Budget 


25.4 



dB 

Ifpk “ 60 mA, 0-70° C 

Note 3,4 

27,8 

34 


dB 

Ifpk- 60 mA, 25° C 

HFBR-1502, HF8R-2502 

Max. Count Frequency 


dc 


500 

kHz 



Optical Power Budget 


10.4 



dB 

Ifpk = 60 mA, 0-70° C 

Note 3 

12.8 

15.6 


dB 

Ifpk = 60 mA, 25° C 


Notes: 

1. For Ifpk > 80 mA, the duty factor must be such as to keep Ifav ^ 80 mA. In addition, for Ifpk > 80 mA, the following rules for pulse 
width apply: 

Ifpk ^ 160 mA: Pulse width < 1 ms 
Ifpk >160 mA: Pulse width < 1 ns 

2. A bypass capacitor (0.01 fxF to 0.1 fxF ceramic) connected from pin 3 to pin 4 of the receiver is recommended for the HFBR-2503 
and essential for the HFBR-2502. For the HFBR-2502, the total lead length between both ends of the capacitor and the pins should 
not exceed 20 mm. 

3. Optical Power Budget = Pj Min. - Pfi(L) Min. Refer to HFBR-1502/1512 data sheet, page 4-16; HFBR-2502 data sheet, page 4-17; and 
HFBR-2503 data sheet, page 4-19 for additional design information. 

4. In addition to a minimum power budget, care should be taken to avoid overdriving the HFBR-2503 receiver with too much optical 
power. For this reason power levels into the receiver should be kept less than -13.7 dBm to eliminate any overdrive with the 
recommended operating conditions. 

5. Typical data is at 25°C, Vcc = 5 V. 
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Link Design Considerations 

The HFBR-1512/2503 and HFBR-1502/2502 Transmitter/ 
Receiver pairs are intended for appiications where the photo 
interrupter must be physically separate from the optoelec¬ 
tronic emitter and detector. This separation would be useful 
where high voltage, electrical noise or explosive environ¬ 
ments prohibit the use of electronic devices. To ensure 
reliable long term operation, links designed for this applica¬ 
tion should operate with an ample optical power margin 
ocm > 3 dB, since the exposed fiber ends are subject to 
environmental contamination that will increase the optical 
attenuation of the slot with time. A graph of air gap separa¬ 
tion versus attenuation for clean fiber ends with minimum 
radial error < 0.005 inches (0.127 mm) and angular error 
(< 3.0°) is provided in Figure 2. The following equations can 


now be used to determine the transmitter output power, Pt, 
for both the overdrive and minimum drive cases. Overdrive 
is defined as a condition where excessive optical power is 
delivered to the receiver. The first equation enables the max¬ 
imum Pt that will not result in receiver overdrive to be 
calculated for a predetermined link length and slot attenua¬ 
tion. The second equation defines the minimum Pt allowed 
for link operation. 

Pt (MAX) - Pr (MAX) < ao minS + aSLOT Eq. 1 

Pt (MIN) - Prl (MIN) > oto MAX2 + aSLOT + aM Eq. 2 

Once Pt (MIN) has been determined in the second equation 
for a specific link length (£), slot attenuation (asLOT) and 
margin iaM), Figure 3 can then be used to find If. 



Figure 1. Typical Slot Interrupter Configuration. Refer to 1 MBd 
or Low Current Links for Schematic Diagrams 


HFBR-35XX CABLE 

HFBR-15XX HFBR-4501/45n CONNECTORS HFBR-25XX 



0 1 2 3 4 5 


10 11 12 13 


AXIAL SEPARATION (mm) 


Figure 2. Typical Attenuation vs. Axial Separation 



If - TRANSMITTER DRIVE CURRENT - mA. 

Figure 3. Typical HFBR-1502/1512 Optical Output Power vs. 
Transmitter Ip (0—70°C) 
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665 nm Transmitters 

HFBR-1502/HFBR-1510 and HFBR-1512 

The HFBR-1510/1502/1512 Transmitter moduies incorpo¬ 
rate a 665 nm LED emitting at a low attenuation wavelength 
for the HFBR-3510/3610 plastic fiber optic cable. The 
transmitters can be easily interfaced to standard TTL logic. 
The optical power output of the HFBR-1510/1512/1502 is 
specified at the end of 0.5 m of cable. The HFBR-1512 out¬ 
put optical power is tested and guaranteed at low drive 
currents. 



Absolute Maximum Ratings 


Parameter 

Symbol 

Min. 

Max. 

Unite 

Ref. 

Storage Temperature 

Ts 

-^0 

+75 

°C 


Operating Temperature 

Ta 

0 

+70 

°c 


Lead Soldering Cycle 

Temp. 



260 

°c 

Note 1 

Time 



10 

sec. 

Peak Forward Input Current 

Ifpk 


1000 

mA 

Note 2 

Average Forward Input Current 

Ifav 


80 

mA 


Reverse Input Current 

Vr 


5 

V 



Electrical/Optical Characteristics 0°C to +70°C Unless Otherwise Specified 


Parameter 

Symbol 

Mia 

Typ.f5] 

Max. 

Unite 

Conditions 


Transmitter Output 
Optical Power 

HFBR-1510 

Pt 



El 


If ^60 mA,0-70°C 


BiD 


MM 

EH 

If ^60 mA. 25° C 

HFBR-1502 

and 

HFBR-1512 

Pt 

-13.8 


-4.5 



-11.2 



dBm 

If = 60 mA. 

HFBR-1512 

Pt 

-35.5 



dBm 

lF-2mA,0-70°C 

Output Optfcai Power 

Temperature Coefficient 

APt 

— 


-0.026 


dB/°C 



Peak Emission Wavelength 

Xpk 


665 


nm 



Forward Voltage 

Vf 

1.45 

1.67 

2.02 

V 

If = 60 mA 


Forward Voltage 

Temperature Coefficient 

AVf 

TF 


-1.37 


mV/°C 


Fig.1 

Effective Diameter 

Dt 


1 


mm 



Numerical Aperture 

N.A. 


0.5 





Reverse input Breakdown Voltage 

Vbr 

5.0 

12.4 


V 

tF^-10M.TA-25°C : 


Diode Capacitance 

Co 


86 


PF 

VF-0,f = 1MHz 


Rise and Faff Time 

tR.tF 


50 


ns ! 

10% to 90% 



Notes: 

1. 1.6 mm below seating plane. 

2. 1/iS pulse, 20 )us period. 

3. Measured at the end of 0.5 m HFBR-3512 Fiber Optic Cable with large area detector. 

4. Optical power, P (dBm) = 10 Log P (/iW)/1000 /xW. 

5. Typical data is at 25° C. 


WARNING. When viewed under some conditions, the optical port of the Transmitter may expose the eye beyond the Maximum 
Permissible Exposure recommended in ANSI Z-136-1,1981. Under most viewing conditions there is no eye hazard. 

















1000 


15 




Vf - FORWARD VOLTAGE - V 


If - TRANSMITTER DRIVE CURRENT - mA 


Figure 1. Typical Forward Voltage vs. Drive Current for Figure 2. Normalized HFBR-1510/1502/1512 Typical Output 

HFBR-1510/1502/1512 Optical Power vs. Drive Current 


Receivers 

HFBR-2501 (5 MBd) and HFBR-2502 (1 MBd) 

The HFBR-2501/2502 Receiver modules feature a shielded 
integrated photodetector and wide bandwidth DC ampli¬ 
fier for high EMI immunity. A Schottky clamped 
open-collector output transistor allows Interfacing to 
common logic families and enables “wired-OR” circuit 
designs. The open collector output is specified up to 18V. 
An integrated 1000 ohm resistor internally connected to 
Vcc may be externally jumpered to provide a pull-up for 
ease-of-use with +5V logic. The combination of high opti¬ 
cal power levels and fast transitions falling edge could 
result in distortion of the output signal (HFBR-2502 only), 
that could lead to multiple triggering of following circuitry. 


HFBR-2501/2502 Receiver 

Vo 



Absolute Maximum Ratings 


Parameter 

Symbol 

MIm 

Max. 

Units 

Ref, 

Storage Temperature 

Ts 

-40 

+75 

■^c 


Operating Temperature 

Ta 

0 

+70 



Lead Soldering Cycle 

Temp 



260 

^C 

Note 1 

Time 



10 

sec 

Supply Voltage 

Vcc 

-0,5 

7 

V 

Notes 

Output Collector Current 

lo 


25 

mA 


Output Collector Power Dissipation 

Poo 


40 

mW 


Output Voltage 

Vo 

-0,5 

18 

V 


Pullup Voltage 

Vrl 

-0,5 

Vcc 

V i 














Parametef _ 

Receiver Input Optical 
Rower Level for 
Logic “O'* 


; HR8R-2501 


Input Optical Power Level for Logic '*1 ’1 Pr (H) 


High Level Output Current 


Low Level Output Voltage 



HFBR’-aSOa 


High Level Supply Current 


Low Level Supply Current 


Vo«^ 18 V, Pr = Q 

loL - 8 mA, 

PR-PrL min 

Vcc== 6.25 V, 
pR ^ 0 /iW 

Vcc = 5.25 V, 

Pr = -12.5 dBm 



Effective Diameter _ Dr _ 1 mm __ 

Numerical Aperture N.A.r 0,5 __ 

Internal PuIhUp Resistor Rt 1000 Ohms 

Jotes: 

. 1.6 mm below seating plane. 

!. Optical flux, P (dBm) = 10 Log P ()uW)/1000/xW. 

!. Measured at the end of HFBR-3510 Fiber Optic Cable with large area detector, 
k Rl is open. 

i. Typical data is at 25° C, Vcc = 5 V. 

!. It is essential that a bypass capacitor 0.01 /xF to 0.1 juF be connected from pin 3 to pin 4 of the receiver. Total lead length between 
both ends of the capacitor and the pins should not exceed 20 mm. 
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High Sensitivity Receiver 

HFBR-2503 

The blue plastic HFBR-2503 Receiver module has a sensi¬ 
tivity of -39 dBm. It features an integrated photodetector 
and DC amplifier for high EMI immunity. The output is an 
open collector with a 150 /uA internal current source pull- 
up and is compatible with TTL7LSTTL and most CMOS 
logic families. For minimum rise time add an external pull- 
up resistor of at least 3.3K ohms. Vcc must be greater than 
or equal to the supply voltage for the pull-up resistor. 


Absolute Maximum Ratings 


Electrical/Optical Characteristics 0°C to +70°C, 4.5 < Vcc ^ 5.5 Unless Otherwise Specified 


Parameter 

Symbol 

Min. 

Typ.(5) 

Max. 

Units 

Conditions 

ReL 

Receiver Input Optical 
Power Level for 

Logic “0” 

HFBFl-2503 

Pr(M 

-39 


-13J 

dBm 

0-70‘^C, Vo-VoL 

iOL - 3.2 mA 

Note 

2,3,4 

-39 


-13.3 

dBm 

25^ C, Vo = VoL 
lOL = 3.2 mA 

Input Optical Power Level 
for Logic “1 

Pr{H) 



-S3 

dBm 

Voh^5.5V, 
loH <40 fiA 

Notea 

High Level Output Voltage 

VOH 

2.4 



V 

lOH *^0 ft A, 
pR^OjuW 


Low Level Output Voltage 

VOL 



0.4 i 

V 

loL - 3.2 mA, 

Pr - Prl min 

Note 6 

High Level Supply Current 

ICCH 


1.2 

1.9 

mA 

Vcc = 5.5V, Pfi=0^W 


Low Level Supply Current 

ICCL 


2.9 

3.7 

mA 

Vcc = 5.SV, 

PnaPRL IMIN) 

Note 6 

Effective Diameter 

Dr 


1 


mm 



Numerical Aperture 

N.A.R 


0.5 






Notes: 

1. 1.6 mm below seating plane. 

2. Optical flux, P (dBm) = 10 Log P (mW)/1000 mW. 

3. Measured at the end of the HFBR-3510 Fiber Optic Cable with large area detector. 

4. Because of the very high sensitivity of the HFBR-2503, the digital output may switch in response to ambient light levels when a cable 
is not occupying the receiver optical port. The designer should take care to filter out signals from this source if they pose a hazard to 
the system. 

5. Typical data is at 25° C, Vcc = 5 V. 

6. Including current in 3.3K pull-up resistor. 

7. It is recommended that a bypass capacitor 0.01 /xF to 0.1 nF ceramic be connected from pin 3 to pin 4 of the receiver. 


Panimeter 

Symbol 

Min. 

Max. 

Units 

Ref. 

Storage Temperature 

Ts 

-40 

+75 

-=^c 


Operating Temperature 

Ta 

0 

+70 

°c 


Lead Soldering Cycle 

Temp 



260 

°c 

Notel 

Time 



10 

sec 

Supply Voltage 

Vcc 

-0.6 

7 

V 

Note? 

Output Collector Current (Average) 

lo 

-1 

5 

mA 


Output Collector Power Dissipation 

Pod 


25 

mW 


Output Voltage 

Vo 

K).5 

Vcc 

V 



HFBR-2503 Receiver 

Vo 
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Plastic Fiber Optic Cable 

HFBR-3510/HFBR-3530 

High performance plastic fiber optic cable is available in 
t\A/o varieties: standard low loss cable (HFBR-351X and 
HFBR-361X) and selected super low loss simplex cable 
(HFBR-3530). The HFBR-3510/3530 Simplex Fiber Optic 
Cable is constructed of a single step index plastic fiber 
sheathed in a PVC jacket. The HFBR-3610 Duplex Fiber 
Optic Cable has two plastic fibers, each in a cable of 
construction similar to the Simplex Cable, joined with a 
web. The individual channels are identified by a marking 
on one channel of the cable. 

These cables are UL recognized components and pass UL 
VW-1 flame retardancy specification. The cable’s safety in 
flammable environments, and non-conductive electrical 
properties may make the use of conduit unnecessary. 

The HFBR-3510/3610 Connectored Fiber Optic Cables are 
available in fixed lengths ranging from 0.1 m to 60 m. Con¬ 
nectored cables may also be ordered in customer specified 



lengths of metre increments. HFBR-3530 Connectored Fiber 
Optic cable may be ordered in customer specified lengths 
of one metre increments. 


Absolute Maximum Ratings 


Farameter 

Syml^bf 

Min. 

Max. 

Units 

Ret 

Storage T emperature 

Ts 

-40 

+75 

’^C 


Installation Temperature 

T| 

-20 

+70 



Short Term 

Tensile Force 

{Single Channel) 

Ft 


50 

N 

Notel 

(Dual Channel) 

Ft 


100 

N 

Short Term Bend Radius 

r 

10 


mm 

Note 2 

Long Term Bend Radius 

r 

35 


mm 


Long Term Tensile Load 

Ft 


1 

N 

Flexing 



1000 

Cycles 

Note 3 

Impact 

m 


0.5 

Kg 

Note 4 

h 

i 

160 

mm 


Electrical/Optical Characteristics o°c 10+70°c unless otherwise specified 


Parameter 

Symbol 

Min. 

Typ.[53 

Max. 

Units 

Conditions 

Ret. 

Gable Attengation 
HFBR-351X/HFBR-361X 

Oro 

0.19 

0.31 

0.43 

dB/m 

Source is HFBR-1502/1510/ 
1512(665 nm), it ^ 20 m 

[0] 

HFBR-3530 

ao 

0.19 

0.25 

0.31 

tlB/m 

Numerical Aperture 

N.A. 


0.5 



£ > 2 m 


Diameter, Core 

Pc 


1.0 


mm 



Diameter, Jacket 

O 4 


2.2 


mm 

Simplex Cable 


Travel Time Constant 

W 


6.0 


nsec/m 



Mass per Unit Length/ 
Channel 

m/J2 


4.6 


g/m 

Without Connectors 


Cable Leakage Current 

IL 


12 


nA 

50 kV, ie = 0.3m 



Notes: 

1. Less than 30 minutes. 

2. Less than 1 hour, non-operating. 

3. 90° bend on 10 mm radius mandrel. 

4. Tested at 1 impact according to MIL-STD-1678, Method 2030, Procedure 1. 

5. Typical data is at 25° C. 

6. In addition to standard Hewlett-Packard 100% product testing, HP provides additional margin to ensure link performance. Under 
certain conditions, cable installation and improper connectoring may reduce performance. Contact Hewlett-Packard for 
recommendations. 
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HFBR-3510/3610 FIBER CABLE 

Connectored Plastic Fiber Optic Cable Unconnectored Plastic Fiber Optic Cable 


Single 

Dual 

Length* 

Single 

Dual 

Length* 

Channel 

Channel 

(metres) 

Channel 

Channel 

(metres) 

HFBR-3510** 

HFBR-3610** 

Customer 

HFBR-3579 

HFBR-3679 

25 

HFBR-3530** 

— 

Specified 

HFBR-3580 

HFBR-3680 

100 

HFBR-3511 

— 

0.1 

HFBR-3581 

HFBR-3681 

500 

HFBR-3512 

HFBR-3612 

0.5 

HFBR-3582 

_ 

500 

HFBR-3513 

HFBR-3514 

HFBR-3613 

1 

Selected 
(Low Loss) 



HFBR-3614 

5 

‘All Cable Lengths are +10%, -0% tolerance. 


HFBR-3515 

HFBR-3615 

10 

“HFBR-3510, HFBR-3530 and HFBR-3610 ordering information. 

HFBR-3516 

HFBR-3616 

20 

These cable assemblies of customer specified length have installed 
connectors. The length must be specified in 1 metre increments. 

HFBR-3517 

HFBR-3617 

30 

The mandatory OPT 001 specifies the number of assemblies of 

HFBR-3518 

HFBR-3618 

45 

equal length ordered. 




EXAMPLE: To order 2 duplex cable assemblies, 21 metres each. 

HFBR-3519 

HFBR-3619 

60 

specify: 




HFBR-3610 Quantity 63 
OPT 001 Quantity 3 


HFBR’3500/3600 FIBER CABLE (Not recommended for new designs.) 


Eiectricai/Optical Characteristics 0°C to +70°C Unless Otherwise Specified 


Parameter 

Symbol 

Min. 

Typ.Pl 

Max. 

Units 

Conditions Ret 

Cabfe Attenuatiori 


0.3 

0.45 

0.63 

m/m 

at 665 nm Source NA - 0.5 

Numerical Aperture 

N.A. 


0.5 



£>2m 

Diameter, Gore 

Dc 


1.0 


mm 


Diameter, Jacket 

Dj 


2.3 


mm 

Simplex Cable 

Travel Time Constant 

l/V 


5.0 


nsec/m 


Mass per Unit Length/Cable 

m/« 


4.6 


g/m 

Without Connectors 

Cable Leakage Current 

II 


1 


nA 

50kV,£ = 0.3m 


Ordering Guide 

HFBR-3500/3600 

The cables listed below are still available frorn Hewlett- 
Packard. However, the newer HFBR-3510/3610 series shown 
above offers higher performance. 

Connectored Plastic Fiber Optic Cable Unconnectored Plastic Fiber Optic Cable 


Single 

Dual 

Length 

Single 

Dual 

Length 

Channel 

Channel 

(metres) 

Channel 

Channel 

(metres) 

HFBR-3500 

HFBR-3600 

Customer 

HFBR-3589 

HFBR-3689 

25 



Specified 

HFBR-3590 

HFBR-3690 

100 

HFBR-3501 

— 

0.1 

HFBR-3591 

HFBR-3691 

500 

HFBR-3502 

HFBR-3602 

0.5 




HFBR-3503 

HFBR-3603 

1 




HFBR-3504 

HFBR-3604 

5 




HFBR-3505 

HFBR-3605 

10 




HFBR-3506 

HFBR-3606 

15 




HFBR-3507 

HFBR-3607 

20 




HFBR-3508 

HFBR-3608 

25 
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HFBR-4501 (GRAY)/4511 (BLUE) CONNECTOR 


Snap-in Fiber Optic 
Connector, Buikhead 
Feedthrough/Spiice and 
Polishing Tools 

HFBR-4501/4511 CONNECTORS 
HFBR-4505/4515 BULKHEAD FEEDTHROUGHS 

The HFBR-4501 and HFBR-4511 snap-in connectors termi¬ 
nate low cost plastic fiber cable and mate with the 
Hewlett-Packard HFBR-0500 family of fiber optic transmit¬ 
ters and receivers. They are quick and easy to Install. The 
metal crimp ring provides strong and stable cable retention 
and the polishing technique ensures a smooth optical finish 
which results in consistently high optical coupling 
efficiency. 

The HFBR-4505 and HFBR-4515 bulkhead feedthroughs 
mate two snap-in connectors and can be used either as an 
in-line splice or as a panel feedthrough for plastic fiber 
cable. The connector to connector loss is low and 
repeatable. 


Applications 



TERMINATION FOR HEWLETT-PACKARD HFBR-35XX/36XX INTERFACE TO HEWLETT-PACKARD HFBR-15XX/25XX 

FIBER OPTIC CABLE SNAP-IN FIBER OPTIC LINK COMPONENTS 


• BULKHEAD FEEDTHROUGH 



BULKHEAD FEEDTHROUGH OR PANEL MOUNTING OF HFBR-45XX CONNECTORS 



IN-LINE SPLICE FOR HFBR-35XX/36XX FIBER OPTIC CABLE 


□ eIjl .t 

HFBR-4505 (GRAY)/4515 (BLUE) BULKHEAD FEEDTHROUGH 

3 

HFBR-4595 POLISHING KIT 

cfb 

HFBR-4596 HARDENED STEEL POLISHING FIXTURE 





Absolute Maximum Ratings 


Parameler 

Symbol 

Min. 

IS1E3 

Units 

Notes ] 

Storage 

Temperature 

Ts 



B 

■ 

Operating 

Temperature 

Ta 

0 

-F70 



Nut Torque 
HFBR-4505/4615 

Tn 


O.T 

100 

N-m 

OzHh 

1 


0 57 N-m 

1. Recommended nut torque is —— ——— 
80 OzF-in 
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Step 4 

Place the flush connector and polishing fixture on the dull 


side of the 3 micron pink lapping film and continue to pol¬ 
ish the fiber and connector for approximately 25 strokes. 

The fiber end should be flat, smooth and clean. 

.1 POLISHING FIXTURE 

The cable can now be used. 


Note: Use of the pink lapping film fine polishing step 


results in approximately a 2 dB improvement in coupling 
performance of either a transmitter-receiver link or a bulk¬ 
head/splice over 600 grit polish alone. This polish is 

— 

comparable to Hewlett-Packard’s factory polish. The fine 
polishing step may be omitted where an extra 2 dB of 
optical power is not essential as with short link lengths. 

POLISHING PAPER 


Mechanical Dimensions All dimensions in mm (inches). 

Ail dimensions ±0.25 mm unless otherwise specified. 


HFBR-15XX (GRAY OR BLACK)/250X (BLUE) MODULE HFBR-4501 (GRAY)/4511 (BLUE) CONNECTOR 



BULKHEAD FEEDTHROUGH WITH TWO HFBR-4501/4511 HFBR-4505 (GRAY)/4515 (BLUE) BULKHEAD FEEDTHROUGH 

CONNECTORS 









PANEL MOUNTING 


FIBER OPTIC CABLE CONSTRUCTION 



DOUBLE 'D' 

7.9(0.312) DIA, MIN. 7.9 


1 (0.125) 

45 ^ 




*D' HOLE 7.9 (0.312) 

(0.312) DIA. MIN. HOLE MIN. 


DIMENSIONS IN mm (INCHES) 

ALL DIMENSIONS ±0.2 mm UNLESS NOTED. 


Simplex Duplex 



HFBR-4596 HARDENED STEEL POLISHING FIXTURE 



NOTES: 

B-B 1.0.181 DIA. BORE AND 45“ TAPER TO 

10X BE TURNED IN SAME OPERATION. 

2. GRIND A WITH PADS ITO 0.181 DIA. 
BORE, AND HOLD 0.110/0.115 DIA. 

3. POLISHED CONNECTOR FACE MUST 
BE 0.110 MIN., 0.125 MAX. 
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LOW COST MINIATURE 

HEWLETT FIBER OPTIC COMPONENTS HFBR-0400 
KKA PACKARD (TRANSMITTERS, RECEIVERS, SERIES 

AND UNK DESIGNS) 

TECHNICAL DATA JANUARY 1986 


Features 

• LOW COST TRANSMITTERS AND RECEIVERS 

• HIGH SPEED TRANSMITTERS: 

Typical Rise/Fall Time of 4.0 ns 

• CHOICE OF TWO RECEIVERS: 

5 MBd TTL/CMOS Compatible Output 
25 MHz Analog Output (50 MBd Data Rate) 

• GUARANTEE WITH ANY OF THE FOLLOWING 
FIVE FIBER SIZES: 100/140ium, 85/125Mm, 
62.5/125^01, 50/125Mm, or 200^01 PCS 

• AUTO-INSERTABLE DUAL-IN-LINE PACKAGE 
No Mounting Hardware Required 
Wavesolderable and Corrosion Resistant 

• OPTICAL PORT INTERFACES DIRECTLY WITH 
STANDARD SMA CONNECTOR 

No Receptacle Required 

• COLOR CODED PACKAGE 

• WIDE OPERATING TEMPERATURE RANGE: 
^0°CTO+85°C 


Applications 

• COMPUTER TO PERIPHERAL LINKS 

• LOCAL AREA NETWORKS 

• PBX LINKS 

• COMPUTER MONITOR LINKS 

• VIDEO LINKS 

• PROCESS AND NUMERICAL CONTROL LINKS 

• FACTORY DATA HIGHWAYS 

• SUITABLE FOR TEMPEST DATA 


Selection Guide 


Plige 

Descripfloti 

4-27 

HFBR-1402/1404 Transmitters 

4-31 

HFBR-2402 5 MBd TTL Receiver 

4-33 

HFBR-2404 26 MHz Analog Receiver 

4-35 

5 MBd Logic Link Design 

4-38 

30/50 MBd Logic Link Design 

4-40 

HFBR-D422 50 MBd Evaluation Board 



Description 

The HFBR-0400 series of components is designed to 
provide cost effective, high performance fiber optic 
communication links for computer and industrial appli¬ 
cations. Their intended use is primarily on printed circuit 
boards for inter/intra system links using glass core or 
Plastic Coated Silica (PCS) fiber with standard SMA 
style connectors. There are currently four components 
in the HFBR-0400 family; HFBR-1402 Standard Trans¬ 
mitter, HFBR-1404 High Performance Transmitter, 
HFBR-2402 5 MBd TTL Receiver, and HFBR-2404 25 
MHz Analog Receiver. Distances to 2.5 kilometres at 
data rates up to 5 MBd are achievable using the HFBR- 
1402/1404 Transmitter and the HFBR-2402 receiver. For 
data rates above 5 MBd, the HFBR-2404 Receiver should 
be used. Although the HFBR-2404 is an analog receiver, 
it is easily made compatible with digital systems for 
operations up to 50 MBd using the support circuit 
described inside the datasheet. 
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HIGH SPEED 


LOW COST 

HFBR-1402 

FIBER OPTIC 

HFBR-1404 

TRANSMITTER 



The HFBR-1402/1404 Fiber Optic Transmitter contains a 
planar 820 nm GaAIAs emitter capable of efficiently 
launching optical power Into five different optical fiber 
sizes: 100/140 /urn, 50/125 jum, 62.5/125 jum, 85/125 and 
200 /urn PCS. This allows the designer flexibility in 
choosing the fiber size. The HFBR-1402/1404 is designed 
to operate with the Hewlett-Packard HFBR-2402 and 
HFBR-2404 Fiber Optic Receivers. 

The HFBR-1402/1404 transmitter’s high coupling effi¬ 
ciency allows the emitter to be driven at low current levels 
resulting in low power consumption and increased relia¬ 
bility of the transmitter. The HFBR-1402 Standard 
Transmitter typically can couple -11.5 dBm of optical 
power into 100/140 /xm HFBR-3000 series fiber cable. It is 
ideal for large size fiber such as 85/125 /xm, 100/140 /urn, 
and 200 /Lxm PCS. The HFBR-1404 High Performance 
Transmitter is optimized for small size fiber and typically 
can launch -17.5 dBm optical power into 50/125 )um fiber 
and -12 dBm into 62.5/125 /urn fiber. The high power level 
is also useful for systems where star couplers, taps, or in¬ 
line connectors create large fixed losses. 

Absolute Maximum Ratings 


Parameter 

SVitibol 

Min. 

Max. 

Storage Temperature 

Ts 

~55 

+85 

Operating Temperature 

Ta 

-40 

+85 

Lead 

Temp. 



+260 

Soldering 

Cycle 

Time 



10 

Forward 

Peak 

iFPK 


70 

Input 

Current 

DC 

Ifoc 


70 

Reverse input 

Voltage 

V8R 


1.8 


Mechanical Dimensions 



LIGHT GRAY PORT {Tx) 
1/4-36 UMS THREAD 


6.35 

^^( 0 . 250 ) 


2,6.7 

1 

3 



__i 


Consistent coupling efficiency is assured by the double¬ 
lens optical system (Figure 1). Power coupled into any of 
the five fiber types varies less than 5 dB from part to part 
at a given drive current and temperature. The benefit of 
this is reduced dynamic range requirements on the 
receiver. 

The HFBR-1402/1404 transmitter is housed in a low cost 
dual-in-line package that is made of high strength, heat 
resistant, chemical resistant, and UL V-0 flame retardant 
plastic. The optical port is color coded to distinguish 
transmitters and receivers. 

The package is designed for auto-insertion and wave 
soldering so it is ideal for high volume production 
applications. 

Recommended Operating Conditions 


Parameter | 

Symbol 

Mm, 

Max, 

Unit 

Forward 

Peak 

Jfpk 


60 

mA 

Input 

Current 

DC 

¥dc 


60 

mA 


HFBR-1402/1404 TRANSMITTER 




X 

CONNECTOR PORT 


Figure 1. 


(0.018) 

P)N NO. 11NDICATOR 



L ^2.7 _J 


(0.260) {0J35) 


/ 4.8 (0.375} 

I (0,188) i 


j^^J^(0.1( 


1— 1" « 
(0.100)^ 



( 0 . 500 )^ 

BOTTOM 

VIEW 


* PINS 2.6 AND 7 ARE 8UTT- 
WELDED TO HEADER 


NOTE.* ALL DIMENSIONS IN MILLIlMETRES ANp (INCHES). 
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Electrical/Optical Characteristics -40°C to +85° C unless otherwise specified 


Parameter 

Symbol 

Min. 

TypJ2) 

Max, 

Units 

Conditions 

Notes 

Forward Voltage 

Vf 

1.58 

1,80 

2,19 

V 

Ip “ 60 mA 

Fig. 2 

Forward Voltage 
Temperature Coefficient 

Vp/T 


-0.88 


mV/^C 

Ip == 60 mA 

Fig, 2 

Reverse Input Voltage 

Vbr 

T8 

3<8 


V 

ip ^ 100 fiA 


Peak Emission 

Wavelength 



820 


nm 


Fig,5 

Diode Capacitance 

Cj 


145 


pP 

V ^ 0, f - 1 MHz 


Optical Power 

APj/AT 


-0.016 


dB/°C 

Ip ~ 80 mA 


Thermal Resistance 



240 


^C/W 


Note 3 

Numerical Apecture 
£HF8R-1402- 



,49 





Numerical Apecture 
(HFBR-1404) 

NAi404 


.31 


. 



Optical Port Diameter - 
fHF6R-l402( 



290 


iim 1 


Note 4 

Optical Port Diameter 
!HF8R-1404» 

1402 


150 


jum 


Note 4 


HFBR-1402 Peak Output Optical Power Measured Out of 1m of Cable 


HFBR-300D Series 

100/140pin Fiber Cable 

^^100 

-15,0 

-11.5 

-10 

dBm 

Ta = 25°C 

lp-60mA 

I 

Notes 5,8 

-16 


-9 

dBm 

Ta ^ “40° C to '^85°C 

Siecor 100/140 or 
Equivalent 

NA ^ 0,29 


-17 

“13,5 

“12 

dBm 

Ta-25°C 

Notes 5,6,7 

-18 


-11 

dBm 

-40° C to +85°C 

85/125 /urn Cable. 

NA ^ 0.26 

'’Tas 

-18.5 

-15,0 

-13,5 

dBm 

Ta =^25°C 

Notes 5,6 

-19,5 


-12.5 

dBm 

Ta --40°Oto+85°C 

62<5/l25 ^m Cable, 

NA = 0.28 

I 

-20.5 

-16.5 

“15.5 

dBm 

Ta^“25°C 

-21.5 


-14.6 

dBm 

Ta - -40° C to +85° C 

50/125 ium Cable. 

NA ==0.20 

Ptso 

-25.4 

-21,9 

-20.4 

dBm 

,,. 1 

Ta-25°C 

-26.4 


^ “19,4 

dBm 

Ta ^“40°C to +85° C 

200 PCS. 

' NA=0.40 

*^■^200 

-10 

“6.5 


dBm ^ 

Ta == 25° C 

-11 

I 

-3 

dBm i 

Ta ^-40°Cto +85° C 


HFBR’-1404 Peak Output Optical Power Measured Out of 1m of Cable 


50/125 Am Cable, 

NA == 0.20 

'’Tso 

“20 

-17.5 

-15 

dBm 

Ta^25°C 

Ip-eOmA 

j 

Notes 5,8 

“21 


-14 

dBm 

Tp -~40°Cto +85° C 

62,5/125 Am Cable, 

NA «= 0,28 

'’T62 

-15.1 

“12,2 

-10,1 

dSm 

Ta=^25°C 

-18.1 


-9,1 

dBm 

TA=^~40°Cto +85° C 

85/125 fim Cable, 

NA 0.28 

^T$5 

“13.1 

“10.6 

“8,1 

dBm 

Ta - 25°C 

-14.1 


-7,1 

dBm 

TA==“40°Cto +85° C 

Siecor 100/140 Am or 
Equivalent 

NA ~ 0,29 

''Tioo 

-11.8 

-9,1 

-6.6 

dBm 

Ta===35°C 

Notes 5,6,7 

“12.8 


“5.8 

dBm 

Ta^“ 40°C to +85° C 

. HFBR-3000 

100/140 Am Cable 


“9,6 

“7,1 

-4.6 

dBm 

Ta ==25°C 

Notes 5,6 

“10.6 


-3.6 

dBm 

TA=^-40°Cto+85°C 

200 Am PCS, 

N A =^0.40 j 

^■^200 ; 

-4.6 

-3.1 


dBm 

.. 

Ta - 2-5° C 

-5,6 


2.4 ; 

dBm j 

TA-“40°Cto +85° C 


WARNING: OBSERVING THE TRANSMITTER OUTPUT viewed under magnification, precaution should betaken 
POWER UNDER MAGNIFICATION MAY CAUSE INJURY to avoid exceeding the limits recommended in ANSI 
TO THE EYE. When viewed with the unaided eye, the Z136.1-1981. 
infrared output is radiologically safe; however, when 




Dynamic Characteristics 


Paramefir 

Symbol 

Min. 


Max. 1 

Ults 

Conditions 

Notes 

Rise Time, Fall Time 
(10 to 90%) 

tptf 


4.0 

6.5 

nsec 

Ip = 60 mA 

No pre-bias 

Note 1 
Fig. 6 

Propagation Delay 

LOW to HIGH 

tPLH 


10 


nsec 

IppK - 60 mA 


Propagation Delay 

HIGH to tow 

tPHt 


8 


nsec 

Ifpk 60 mA 



Notes: 

1. Pre-bias is recommended if Ip < 30 mA, see recommended drive circuit in Figure 4. 

2. Typical data at Ta = 25° C. 

3. Thermal resistance is measured with the transmitter coupled to a connector assembly and mounted on a printed circuit board. 

4. Dj is measured at the plane of the fiber face and defines a diameter where the optical power density is within 10 dB of the 
maximum. 

5. Measured with a large area detector at the end of 1 metre cable, with an OFTI series NOFC precision ceramic ferrule. This 
approximates a standard test connector. 

6. When changing /xW to dBm, the optical power is referenced to 1 mW (1000 /xW). Optical Power P (dBm) = 10 log P (/xW)/1000 /xW. 

7. The fiber N/A is 0.29 measured at the end of a 2.0 metre length, the N/A being defined as the sine of the half angle determined by 
the 6.5% of peak intensity point. 


Recommended Drive Circuit 

Rise and fall times can be improved by using a pre-bias 
current and "speed-up” capacitor. A pre-bias current will 
significantly reduce the junction capacitance and will not 
change the extinction ratio appreciably. The recommended 
TTL compatible drive circuit in Figure 4 using a speed-up 
capacitor will provide typical rise and fall times of 4 ns. The 
following set of equations will give the component values 
for the circuit for different transmitter drive current: 

{Vcc - Vp) + 3.2 (Vcc-Vf-1.4V) 

Ry_ ^- 

'fqn 

/Rv 


98.8 a+ 10 a 
Rxi - ^ =5 

Rx 2 = 54.4-10 = 44.4 n 


Selected the following standard value components: 


Ry = 330 a Rx., = 56 a 


= 47 a C = 39 pF 


^ _ Rx + 10^^ 

^X1= ^ 
^X2= Rxi-10(l 

_ 2.0 nsec 

c — - 

Rx4 


Example: For IpQjyj = 27 mA, Vp can be obtained from Fig¬ 
ure 2 (=1.7 V). 

^ _ (5V - 1.7V) + 3.2 (5 V-1.7 V-1.4 V) 

Ry “ —- 

27 mA 

= 3.3 V + 6.1 V 

- = 348 a 

27 mA 

Rx= -ion = 98.8 0 


Handling and Design 
Information 

When soldering, it is advisable to leave the protective cap 
on the unit to keep the optics clean. 

Good system performance requires clean port optics and 
cable ferrules to avoid obstructing the optical path. Clean 
compressed air often is sufficient to remove particles of 
. dirt; methanol or Freon on a cotton swab also works well. 

Three pins have been welded to the anode header connec¬ 
tion to minimize the thermal resistance from junction to 
ambient. To further reduce the thermal resistance, the 
anode trace should be made as large as is consistent with 
good RF circuit design. 
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If - FORWARD CURRENT - mA 



Vf - FORWARD VOLTAGE - V 

Figure 2. Forward Voltage and Current Characteristics 



If - FORWARD CURRENT - mA 

Figure 3. Normalized Transmitter Output vs. Forward Current 



760 780 800 820 840 860 880 900 

X -WAVELENGTH - NANOMETRES 


Figure 4. Recommended Drive Circuit Figure 5. Transmitter Spectrum Normalized to the Peak 

at 25° C 



Figure 6. Test Circuit for Measuring tp tf 
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5MBd 
LOW COST 
FIBER OPTIC 
RECEIVER 


HFBR-2402 



The HFBR-2402 Fiber Optic Receiver incorporates a 
monolithic photo-IC which contains a photodetector and a 
dc amplifier. An open collector Schottky transistor on the 
1C provides compatibility with TTL and CMOS logic. This 
receiver is designed to operate with the Hewlett-Packard 
HFBR-1402/1404 Fiber Optic Transmitter and 100/140 fxm, 
50/125 nm, 62.5/125 /xm, 85/125 /xm and 200 ixm PCS fiber 
optic cable terminated with SMA connectors. 

Consistent coupling into the receiver is assured by the 
lensed optical system (Figure 1). Response does not vary 
with fiber size. 


Absolute Maximum Ratings 


Parameter 

Symbol 

Min. 

Max. 

Units 

Reference 

Storage Temperature 

Ts 

-55 

+85 



Operating Temperature 

Ta 

-40 

485 



lead 

Soldering 

Cycle 

Temp 



+260 


Note 1 

Time 



10 

sec 

Supply Voltage 

Vcc 

-0 5 


V 


Output Current 

lo 


26 

mA 


Output Voltage 

Vo 

-0.5 

18.0 

V 


Output Collector 

Power Dissipatjon 

Po AV 


40 1 

mW 



The HFBR-2402 receiver is housed in a low cost dual-in¬ 
line package that is made of high strength, heat resistant, 
chemically resistant, and UL V-0 flame retardant plastic. 
The optical port is color coded to distinguish transmitters 
and receivers. EMI immunity is equivalent to the HFBR- 
2202 metal packaged receiver. 

The package is designed for auto-insertion and wave 
soldering so it is ideal for high volume 
plications. 


HFBR-2402 RECEIVER 

HOUSING 



Figure 1. 



Mechanical Dimensions 


- DARK GRAY PORT (Rx) 
“ V4-36 UNSTHREAD 



{0.018) ' 
Plt\t NO, 11NDICATOR 


a.5 

( 0 . 100 ) ^ 

NOTEi Att, DIMENSIONS IN MlUllMETRES AND (INCHES). 


PIN 

FUNCTION 

1 

N.C. 

2 

Vcc(5V) 

3* 

COMMON 

4 

N.C. 

5 

N.C. 

6 

DATA 

7* 

COMMON 

8 

N.C. 



* PINS 3 and 7 BUTT- 
WEtOED TO HEADER 
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EISCtriC3l/0ptliCdl ChSrSCtSriStiCS -40°C to +85°C unless otherwise specified 
Fiber sizes with core diameter < 200 ^um and N A < 0.4, 4.75 < Vcc ^ 5.25 V 


Parameter 

Symbol 

Mtn. 

Typ.{*5 

iVlax. 

Ur»lts 

Conditions 

Reference 

High Level Output 

Current 

' fOH 


6 

250 

juA 

V 0 -ISV 

Pn < -40 dBm 


Low Level Output 

Voltage 

VOL 


0.4 

0-6 

V 

lO ' 6 mA 

PR>-24d8m 


High Level Supply 

Current 

Icon 


3.5 

6.3 

mA 

Vcc == 6.25 V 

Pr < -*40 dBm 


Low Level Supply 

Current 

ICCL 


6.2 

10 

mA 

Vcc 5.25 V 

Pr > -24 dBm 


iquivalent N.A, 

HA 


.50 





Optical Port Diameter 

Dr 


400 


pm ’ ' 


fslote3 


Dynamic Characteristics -40° C to +85° C unless otherwise specified: 4.75 < Vcc < 5.25 V 


Parameter 

Symbol 

Min. 

Typ.m 

Max. 

Units 

Conditions 

Notes 

. Peak input Power 

Level Logic HIGH 

PRH 



-40 

0.1 

dBm 

^W 

kp - 820 nm 

Note 4 

Peak Input Power 

Level Logic LOW 

Pat 

-25.4 


-11.2 

dBm 

Ta=+25'*C, Vol® 0.5V 
lOL = 8 (TlA 

Note 4 

2.9 


76 

mW 

-24.0 


-12.0 

dBm 

-40 < Ta < C, Vot 0.5 V 
foi - B mA 

4.0 


63 

fM 

Propagation Delay 

LOW to HIGH 

tPLHR 


65 


nsec 

Ta = 2S^C. Pfl=-21 (JBm 
Data Rate = 5 MBd 

BER = 10-® 

Notes 

Propagation Delay 

HIGH to LOW 

tPkiLH 


49 


nsec 


Notes: 

1. 2.0 mm from where leads enter case. 

2. Typical data at Ta = 25°C, Vqq = 5.0V dc. 

3. Dr is the effective diameter of the detector image on the plane 
of the fiber face. The numerical value is the product of the 
actual detector diameter and the lens magnification. 

4. Measured at the end of HFBR-3000 Fiber Optic Cable with 
large area detector. 


5. Propagation delay through the system is the result of several 
sequentially-occurring phemonena. Consequently it is a com¬ 
bination of data-rate-limiting effects and of transmission-time 
effects. Because of this, the data-rate limit of the system must 
be described in terms of time differentials between delays 
imposed on falling and rising edges. 

As the cable length is increased, the propagation delays increase 
at 5 ns per metre of length. Data rate, as limited by pulse width 
distortion, is not affected by increasing cable length if the opti¬ 
cal power level at the Receiver is maintained. 


Electrical Description 

The HFBR-2402 Receiver incorporates an integrated photo 
IC containing a photodetector and dc amplifier driving an 
open-collector Schottky output transistor. The HFBR-2402 
Is designed for direct interfacing to popular logic families. 
The absence of an internal pull-up resistor allows the open- 
collector output to be used with logic families such as 
CMOS requiring voltage excursions much higher than Vqc- 
Both the open-collector “Data” output (Pin 6) and Vcc (P'n 
2) are referenced to “Com” (Pin 3, 7). The “Data” output 
allows busing, strobing and wired “OR” circuit configura¬ 
tions. The transmitter is designed to operate from a single 
+5V supply. It is essential that a bypass capacitor (0.01 /xF to 
0.1 ixF ceramic) be connected from Pin 2 (Vcc) to Pin 3 
(circuit common) of the receiver. 


Handling and Design 
information 

When soldering, It is advisable to leave the protective cap 
of the unit to keep the optics ciean. 

Good system performance requires ciean port optics and 
cable ferrules to avoid obstructing the optical path. Clean 
compressed air often is sufficient to remove particles of 
dirt; methanol or Freon on a cotton swab also works well. 







25 MHZ 
LOW COST 
FIBER OPTIC 
RECEIVER 


HFBR-2404 


Parametor 

Symbol 

Min. 1 

Max. 

Storage temperature 

Ts 

-55 

+86 

Operating Temperature 

Ta 

-40 

+85 

Lead Temp. 



+260 

Soldering 

Cycle 



10 

Signal Pm Voltage 

VSIGNAL 

-OS 

1 

Supply Voltage 

Voc ! 

-0,6 

7.0 


Mechanical Dimensions 



DARK CRAY PORT {Rxi 
THREAD 


22,2 



The HFBR-2404 Fiber Optic Receiver contains a discrete 
PIN photodiode and a preamplifier 1C. It is designed to 
operate with the Hewlett-Packard HFBR-1402/1404 Fiber 
Optic Transmitters and 100/140 fim, 50/125 /urn, 62.5/125 
nm, 85/125 Aim and 200 ^im PCS fiber optic cable termi¬ 
nated with SMA connectors. Consistent coupling into the 
receiver is assured by the lensed optical system (Figure 1). 
Response does not vary with fiber size. 

The receiver output is an analog signal that can be optim¬ 
ized for a variety of distance/data rate requirements. 
Low-cost external components can be used to convert the 
analog output to logic compatible signal levels for various 


HFBR-2404 RECEIVER 

Absolute Maximum Ratings 


data formats and data rates up to 50 MBaud. This dis¬ 
tance/data rate tradeoff results in increased optical power 
budget at lower data rates which can be used for addi¬ 
tional distance or splices. 

The HFBR-2404 receiver is housed in a low cost dual-in- 
line package that is made of high strength, heat resistant, 
chemically resistant, and UL V-0 flame retardant plastic. 
The optical port is color coded to distinguish transmitters 
and receivers. EMI immunity Is equivalent to the 
HFBR-2204 metal packaged receiver. 

The package is designed for auto-insertion and wave 
soldering so it is ideal for high volume production 
applications. 


HFBR-2404 RECEIVER 



{0.018} ‘ 
HH NO. 11NDJCATOR - 


3.4 I 

{0.250} (0.135} I 

~7 i—I 


I I 



J i 

4,8 ^^-373} 

{0.188} i 


_j*'*jj^{0.05 


PIN 

FUNCTION 

1 

N.C. 

2 

Vec (5 V) 

3* 

COMMON 

4 

N.C. 

5 

N.C. 

6 

DATA 

7* 

COMMON 

8 

N.C. 


- ’2.7 J 

{0.500}^ 

BOTTOM 

VIEW 


*{>fNS3AND7BUTTt 
WEtOeO TO HEADER 


NOTE: All DIMENSIONS IN MILLIMETRES AND (INCHES}. 
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Elsctricdi/OptiCBl Ch3r3ct6ristics - 40 °cto+ 85 “c; 4.75<vcc<5.25; RLOAD=5iin 

Fiber sizes with core dia. < 200 microns, and N.A. < 0.4 unless otherwise specified. 


Parameter 

Symbol 

Min. 

TyplS3 

1 Max* 

Unit 

Conditions 

Responsivitity 

Bp 

5T 

7 

1 10.9 

mV/^W 

Ta- 25°C 
at 820 nm > 



4.6 


12.3 

mV/^iW 

^ -40<Ta<+85°C 

RMS Output 

Noise Voltage 

Vno 


.30 

.36 

mV 

Ta - 25° C, 
pR ^ OjuW 





.43 

1 mV 

; -4D<Ta<85°C, 
Pr ^ 0p.W 

Input Power 




-12.6 

dBm 

Ta-26°C 


Pd 



55 

mW 



« R 



-14 

dBm 

-40<Ta<85°C 





40 

AtW 


Output Impedance 

Zo 


20 


ll 

Test Frequency = 
20 MHz 

DC Output Voltage 

Vodc ! 


.7 


V 

Pr ^ 0/xW 

Power Supply Current 

icc 


3.4 

6.0 

mA 

Rload ™ 

Equivalent N,A. 

NA 


.35 




Equivalent Diameter ^ 

Or 


250 


Aim 


Equivalent Optical Noise 



-43.7 

-40.3 

dBm 


Input Power 

Pn 


.042 : 

,094 j 

AiW i 



Dynamic Characteristics 

-40°C to+85°C; 4.75 < Vcc < 5.25; RLOAD = 511fl, CiOAD^ISpF unless otherwise specified 


Parameter 

Symbol 

Min* 

Typ.P] 

Max* 

Units 

Conditions 

Flise/Fall Time, 

10% to 90% 

tr* tf 


14 

19.5 

ns 

Ta = 25'’C 

Pr = 10 mW Peak 





26 

ns 

■ -40<Ta<85°C 

Pulse Width Distortion 

tphl tpih 



2 

ns 

Pr 40 AiW Peak 

Overshoot 

. ' 1 


4 


% 

Ta^25°C 

Bandwidth 



25 


MHz 


Power Supply 

Rejection 

Ratio {Referred to 

Output) 

PSRR 


50 


dB 

at 2 MHz 


Reference 

Notee 


Notes: 

1. 2.0 mm from where leads enter case. 

2. If Pr > 40/LtW, then pulse width distortion may increase. At Pin = 80 mW 
and T/\ = 85°C, some units have exhibited as much as 100 ns pulse width 
distortion. 

3- Vout~^ODC“(^P^Pr*- 

4. Dr is the effective diameter of the detector image on the plane of the 
fiber face. The numerical value is the product of the actual detector 
diameter and the lens magnification. 

5. Typical specifications are for operation at T^ - 25° C and Vqq = 5.0V. 

6. Input optical signal is assumed to have 10% - 90% rise and fall times of 
less than 6 ns. 

7. Percent overshoot is defined as: Vpk — Vioo% ^^100% 

Vi 00% 

8. Output referred RS.R.R. is defined as 20 log f . ^ .. ^9 .. ^^f , 1: 

\ VOUT RIPPLE / 

Electrical Description 

The HFBR-2404 Fiber Optic Receiver contains a PIN photo¬ 
diode and iow noise transimpedance pre-amplifier hybrid 
circuit with an inverting output (see note 3). The HFBR- 
2404 receives an optical signal and converts it to an analog 
voltage. The output Is a buffered emitter-follower. Because 


the signal amplitude from the HFBR-2404 Receiver is much 
larger than from a simple PIN photodiode, it is less suscept¬ 
ible to EMI, especially at high signal rates. 

The frequency response is typically dc to 25 MHz. Although 
the HFBR-2404 is an analog receiver, it is easily made 
compatible with digital systems (see 50 MBaud Logic Link 
Design for more information). 

It is essential that a bypass capacitor (0.01 juF to 0.1 /uF 
ceramic) be connected from Pin 6 (Vqq) to Pin 3, 7 (circuit 
common) of the receiver. Total lead length between both 
ends of the capacitor and the pins should be less than 20 mm. 

Handling and Design information 

When soldering, it is advisable to leave the protective cap 
on the unit to keep the optics clean. 

Good system performance requires clean port optics and 
cable ferrules to avoid obstructing the optical path. Clean 
compressd air often is sufficient to remove particles of dirt; 
methanol or Freon on a cotton swab also works well. 


4-34 





CABLE SELECTION 


5 MBaud Logic Link Design 

The HFBR-1402/1404 Transmitter and the HFBR-2402 Receiver 
can be used to design fiber optic data link for distances to 
2.5 Kiiometers at rates up to 5 MBaud. The components are 
compatible with standard SMA style connector and can 
operate with 100/140 /xm fiber cable (such as HFBR-3000/3100 
series), or other fiber sizes such as 50/125 ^im, 62.5/125 /xm, 
or 200 fxm PCS. The HFBR-1402/1404 Transmitter contains 
a high speed GaAIAs emitter operating at a wavelength of 
820 nm. It is easily identified by the light grey color optical 
port. The HFBR-2402 Receiver incorporates a photo 1C 
containing a photodetector and dc amplifier. An open col¬ 
lector Schottky transistor on the 1C provides TTL/CMOS 
compatible output. The receiver is also easily identified by 
the dark grey color optical port. 


System Design Considerations 

The HFBR-1402/2402 Logic Link is guaranteed to work with 
HFBR-3000 100/140jum fiber optic cable over the entire 
range of 0 to 625 metres at a data rate of dc to 5MBd, with 
arbitrary data format and typically less than 25% pulse 
width distortion, if the Transmitter is driven with Ip = 30 mA, 
Ri = 890. If it is desired to economize on power or achieve 
lower pulse distortion, then a lower drive current (Ip) may 
be used. The following example will illustrate the technique 
for optimizing Ip. 

EXAMPLE: Maximum distance required =400 metres. From 
Figure 2 the worst case drive current = 20 mA. From the 
Transmitter data Vp = 2.33V (max.). 


Vcc "Vp 

If 


5 - 2.33V 
20 mA 


= 1340 


The optical power margin between the typical and worst 
case curves (Figure 2) at 400 metres is 6.6 dB. To calculate 
the worst case pulse width distortion at 400 metres, see 
Figure 5. The power into the Receiver is Prl + 6.6 dB = 
-17.4 dBm. Therefore, the typical distortion is 40 ns or 20% 


at5 MBd. 


Typical Circuit Configuration 


The link performance specifications on the above example 
are based on using the HFBR-3000/HFBR-3100 cable/ con¬ 
nector assemblies. These cables contain glass-clad silica 
fibers with a 100 /urn core diameter and 140 nm cladding 
diameter. This fiber type is now a user accepted standard 
for local data communications links (RS-458, Class I, Type 
B). The HFBR-1402/4 Transmitter and HFBR-2402 Receiver 
can be used with HP’s 100/140 /xm fiber, or other fiber sizes 
such as 50/125 )um, 62.5/125 /xm, 85/125 )um, or 200 jum 
PCS. Before selecting an alternate fiber type, several para¬ 
meters need to be carefully evaluated. 

The attenuation (dB/km) of the .selected fiber, in conjunc¬ 
tion with the amount of optical power coupled into it will 
determine the achievable link length. The parameters that 
will significantly affect the optical power coupled into the 
fiber are as foliows: 

a. Fiber Core Diameter. As the core diameter is increased, 
the optical power coupled increases, leveling off at about 
250 )um diameter. 

b. Numerical Aperture (NA). as the NA is increased, the 
optical power coupled increases, leveling off at an NA of 
about 0.34. 

c. Index Profile (a). The index profile parameter of fibers 
varies from 2 (fully graded index) to infinite (step index). 
Some gains in coupled optical power can be achieved at 
the expense of bandwidth, when a is increased. 

In addition to the optical parameters, the environmental 
performance of the selected fiber/cable must be evaluated. 
Finally, the ease of installing connectors on the selected 
fiber/cable must be considered. 

SMA STYLE CONNECTORS 

The HFBR-1402/4 Transmitter with HFBR-2402 Receiver are 
compatible with either the Type A or Type B SMA style fiber 
optic connector (see Figure 7). The basic difference 
between the two connectors is the plastic half-sleeve on the 
stepped ferrule tip of the Type B connector. This step 
provides the capability to use a full length plastic sleeve to 
ensure good alignment of two connectors for an inline 
splice. The HFBR-300/HFBR-3100, OPT 002 series 
connectored cable utilizes the Type A connector system. 


NOTE; 

tT 1$ ESSEMTJAL THAT A BYPASS CAPACITOR (0.01 TO 0.1 i^P 
CERAMIC) BE CONNECTED PROM PIN 2 TO PIN 7 OF THE RECIEVER. 
TOTAL LEAD LENGTH BETWEEN BOTH ENDS OF THE CAPACITOR 
AND THE PINSSHOULD NOT EXCEED 20 mm. 


SELECT Ri TO SET If 



TRANSMISSION 
DISTANCE - 2 



HFBR-3000 SERIES CABLE/CONNECTOR ASSEMBLY 
OR OTHER FIBER SIZE CABLE/CONNECTOR ASSEMBLY 










Recommended Operating Conditions 


l^arameter 

Symbol 

Mia 

Max. 

Units 

Reference 

TRANSMITTEFI j 

Ambient Temperature 

Ta 

-40 

+85 

"0 


Peal< Forward input Current 

If. fk 


60 

mA 


DC Forward input Current 

Ifdc 


60 

mA 


RECEIVER 1 

Ambient Temperature 

Ta 

-40 > 

. +85 

^C 


Supply Voltage 

Vcc 


6.25 

V 


Fan Out sTTL* 

H 


5 


Notel, FigJ 

CABLE (see HFBR-3000/HFBR-3100 data sheet) | 


System Performance -40°C to +85° C uniess otherwise specified 


Parameter 

Symbol 

Min. 

TypJ2| 

Max. 

Units 

Conditions 

Reference 

Optical Power Budget 
w/60/125/xm Fiber 

OPB50 

3 

8.6 


dB 

HFBR -1404 Transmitter 
w/S0/125Mm, NA = 0.20 


Optical Power Budget 
w/62.5/125Mm Fiber 

OPB 62.6 

8 

13.8 


dB 

HFBR -1404 Transmitter 
w/62.5/12Sf(m, NA = 0,28 


Optical Power Budget 
w/85/126jum Fiber 

OPBes 

4.6 

11 


dB 

HFBR “ 1402 Transmitter 
w/85/126Mm, NA^0.a6 


Optical Power Budget 
w/100/140jttm Fiber 

oPB^oe 

8 

14.6 

, 

dB 

HFBR * 1402 Transmitter 
w/HFBR-3000 Cable 


Optical Power Budget 
w/ZOQf^m PCS 

OPB 200 

13 

19 


dB 

HFBR -1402 Transmitter 
w/200MmPCS, NA^0.40 


Data Rate 
Synchronous 


dc 


6 

MBaud 


Notes 

Asynchronous 


dc 


2.6 

MBaud 


Note 3^ Fig. 5 

Propagation Delay 
LOW to HIGH 

¥lh 


72 


nsec 

Ta«26°0, 

Ppj» -21 dBm 

Fig. 4,6.6 

Propagation Delay 
HIGH to tow 

tpHL 


46 


nsec 



System Pulse Width 
Distortion 

tpLH - tpHL 


25 i 


nsec 

1.5 metre 


Bit Error Rate 

BER 

_1 


iQ-e 

_i 


Data Rate < 6 MBaud 
PB>“24dBm (4^W) 



Notes: 

1. 8 mA load (5 x 1.6 mA), Rl = 5600. 

2. Typical data at T = 25° C, Vqq = 5.0V dc. 

3. Synchronous data rate limit is based on these assumptions: 
(a) 50% duty factor modulation, e.q. Manchester I or BiPhase 
(Manchester II); (b) continous data; (c) PLL (Phase Lock 
Loop) demodulation; (d) TTL threshold. 

Asynchronous data rate limit is based on these assumptions: 
(a) NRZ data; (b) arbitrary timing — no duty factor restriction; 
c) TTL threshold. 

The EYE pattern describes the timing range within which 
there is no uncertainty of the logic state, relative to a specific 
threshold, due to either noise or intersymbol (prop, delay) 
effects. 



Figure 2. HFBR-1402/HFBR-2402 Link Design Limits 
with 100/140 /xm Cable (HFBR-3000 Series) 


10 LOG (l/lo): NORMALIZED Tx CURRENT (dB) 




If transmitter FORWARD CURRENT (itiA) 


30p^ I 
hTYPICAL arc- 




Figure 3. HFBR-1404/HFBR-2402 Link 
Design Limits with 50/125 jum 
Cable 


-22-21 -20 -19 -18 -17 -16 -15 -14 -13 -12 
Pr - RECEIVER POWER - dB^ 

Figure 4. Propagation Delay through 
System with One Metre of 
Cable 


-22 -21 -20 -19 -18 -17 -16 -15 -14 -13 -12 
Pr - RECEIVER POWER - dBm 

Figure 5. Worst-Case Distortion of NRZ 
EYE-pattern with Pseudo 
Random Data at 5 Mb/s. 

(see note 10). 


RESISTOR VALUE AS NEEDED FOR 
- SETTING OPTICAL POWER OUTPUT 
FROM RECEIVER END OF TEST CABLE 


TIMING 

ANALVSIS 

EQUIPMENT 






Figure 6. System Propagation Delay Test Circuit and Wave form Timing Definitions 


SMA STYLE CONNECTORS 

TYPE A 

(Used in HFBR-3000/3100, Option 002 Cable Assemblies), 


TYPE B 

(Not Available from Hewlett-Packard) 








m 

' PLASTIC 
SLEEVE 

- 9.8 (.386)-► 
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30/50 MBaud Logic Link Design 

The HFBR-1402/1404 Transmitter and the HFBR-2404 Receiver 
can be used to design fiber optic data iink for distances to 
2 kilometers at rates up to 50 MBaud. The components are 
compatible with standard SMA style connector and can 
operate with 100/140 jum fiber cable (such as HP’s HFBR- 
3000/3100 series), or other fiber sizes such as 50/125 /um, 
62.5/125 /urn, 85/125 fim, or 200 )um PCS. 

The HFBR-1402/1404 Transmitter contains a high speed 
GaAIAs emitter operating at a wavelength of 820 nm. It is 
easily identified by the light grey color optical port. The 
HFBR-2404 Receiver contains a discrete PIN photodiode 
and a preamplifier 1C. It Is also easily identified by the dark 
grey color optical port. 

Logic compatible signal levels are achieved by addition of 
low-cost external components. For speed below 30 MBaud, 
a simple circuit as shown in Figure 1 can be used (for detail 
of that design, please see the product data sheet for the 
HFBR-0221/2/3/4 Fiber Optic Transceivers). 

For speed beyond 30 MBaud, recommended driver and 
amplifier circuits are presented in Figure 2. Details of the 
design are described In the 50 MBaud Transciever Board 
section. These circuits provide TTL input and complemen¬ 
tary TTL ouputs and are available as printed circuit board 
assembly (the HFBR-0422 Transceiver Board) for evalua¬ 
tion purpose. Figure 4 gives the performance of the 
HFBR-0422 at 50MBd characterized over 0°C to 70°C. 

System Design Considerations 

OPTICAL POWER BUDGETING 

The HFBR-2404 Fiber Optic Receivers when used with the 
HFBR-1402/1404 Fiber Optic Transmitters can be operated 
at a signalling rate of more than 50 MBd over a distance 
greater than 2000 metres (assuming 6 dB/km cable atten¬ 
uation). For shorter transmission distances, power con¬ 
sumption can be reduced by decreasing Transmitter drive 
current. At a lower data rate, the transmission distance may 
be increased by applying bandwidth-filtering at the output 
of the HFBR-2404 Receiver; since noise is reduced as the 
square root of the bandwidth, the sensitivity of the circuit is 
proportionately improved provided these two conditions 
are met: 

a. input-referred noise of the follow-on circuit is well below 
the filtered noise of the Receiver 

b. logic comparator threshold Is reduced in the same pro¬ 
portion as the noise reduction 

As an example, consider a link with a maximum data rate 
of 10 MBd (e.g., 5 Mb/s Manchester): this requires a 3 dB 
bandwidth of only 5 MHz. For this example (See Figure 1) the 
input-referred rms noise voltage of the follow-on circuit is 
0.03 mV. The equivalent optical noise power of the complete 
receiver (Pno) is given by: 

PnO = [(Vno)^ (B/Bo) + (VN|)2jO-5/Rp 
Vfsjo = rms output noise voltage of the HFBR-2404 
with no bandwidth filtering 
Vni = input-referred rms noise voltage of the follow- 
circuit 

B = filtered 3 dB bandwidth 
V = filtered 3 dB bandwidth 


Bq - unfiltered 3dB bandwidth of the HFBR-2404 (25 
MHz) 

Rp = optical-to-electrical responsivity (mV//xW) of 
the HFBR-2404. 

Note that noise adds in an rms fashion, and that the square 
of the rms noise voltage of the HFBR-2404 is reduced by 
the bandwidth ratio, B/Bo. 

From the receiver data (Electrical/Optical Characteristics) 
taking worst-case values, and applying NO bandwidth fil¬ 
tering (B/Bo = 1): 

Pno = 1(0.43)2+{0.03)2|0.5 mV = 0.094/xW or-40.3 dBm 
4.6 mV//xW 

To ensure a bit error rate less than 10~^ requires the signal 
power to be 12 times larger (+11 dB) than the rms noise as 
referred to the Receiver input. The minimum Receiver input 
power is then: 

Prmin “ PnO + 11 dB = -29.3 dBm 

With the application of a 5 MHz low-pass filter, the band 
width ratio becomes: 

B/Bo = 5MHZ/25MHZ = 0.2 

Note that 25 MHz should be used for the total noise band¬ 
width of the HFBR-2404. Inserting this value of the band¬ 
width ratio in the expressions for Pnq and Prmin above 
yields the results: 

Pno = 0.042 /xW or -43.8 dBm and Prmin = -32.8 dBm 

Given the HFBR-1402 Transmitter optical power Pj = -16 
dBm at Ip = 60 mA, and allowing a 3 dB margin, a min¬ 
imum optical power budget of 13.8 dB is obtained: 

[-16 dBm -3dB -(-32.8 dBm)J = 13.8 dB 

Using 8 dB/km optical fiber, this translates into a minimum 
link length of 1725 metres (typical link power budget for 
this configuration is approximately 17.2 dB or 3130 metres 
with 5.5 dB/km fiber). 

BANDWIDTH 

The bandwidth of the HFBR-2404 is typically 25 MHz. Over 
the entire temperature range of -40°C to +85°C, the rise 
and fall times vary in an approximately linear fashion with 
temperature. Under worst case conditions, tr and tf may 
reach a maximum of 26 ns, which translates to a 3 dB 
bandwidth of: 


fsdB 


350 

tr 


350 
26 ns 


= 13.5 MHz 


The receiver response is essentially that of a single-pole 
system, rolling off at 6 dB/octave. In order for the receiver 
to operate up to 50 MBd even though its worst case 3 dB 
bandwidth is 13.5 MHz, the received optical power must be 
increased by 3 dB to compensate for the restricted receiver 
transmission bandwidth. 

PRINTED CIRCUIT BOARD LAYOUT 

When operating at data rates above 10 MBd, standard PC 
board precautions should be taken. Lead lengths greater 
than 20 mm should be avoided whenever possible and a 
ground plane should be used. Although transmission line 
techniques are not required, wire wrap and plug boards are 
not recommended. 
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30 MBaud Transceiver Circuit 

Figure 1 shows the circuit diagram for a 30 MBaud iink 
designed for 50% duty cycle operation. The transmitter cir¬ 
cuit uses 1/2 75451 positive AND driver operating operating 
in conjunction with an HFBR-1402 fiber optic transmitter. 
The transmitter drive current is determined by R2 and R3. 
CR1, R3 and C3 are used to speed up the edges of the 
optical waveform. 


Th receiver circuit uses the HFBR-2404 fiber optic receiver, 
followed by an LM-733 video amplifier and an LM-360 high¬ 
speed comparator. The resistors R8, R9, RIO, R11 provide 
200m\/ of hysteresis. The gain of the post amplifier LM-733 
is adjusted by resistor R7 to provide a minimum of 400mV 
output, which corresponds to the minimum receiver optical 
power input. 

For additional application information, see the product data 
sheet for the HFBR-0221/2/3/4 Fiber Optic Transceivers 
product. 


j 


10kn>Ri 1^7 

S O.lfiFl_|47/iF "^“|N3064 


C3Z^ >R3 
4 100 pfT <42.2n 


^6-*- 

0.1 mF|_14.7/11 


T I 2-7 
Cidz ijzcs 



03= 

0.1 /iF_ 


0.1 /iFj_ J_0.1 /iF 

lOlpF ~ ^1 

' 1 |lM-T33C 




^R9 <R8 

f 1 kJ2 <1 kn 


Figure 1.30 MBaud Transceiver Circuit 
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50 MBd 
Transceiver 
Evaluation 
Board 

HFBR-0422 


Parameter 


AppHe d Vol tage 
Data. Data 
+Vcc, Data fn 

Storage 

Temperature*'** 


Symbol Min. 


Min. 1 




-0.6 1 

5.25 ^ 

-55 ^ 

85 : 



Symbol 


Max. 

Units 

Supply Voltage 

+Vcc 

4.75 

5.25 

v 

Operating (^1 
Temperature 

Ta 

0 

70 


Duty Factor 

DF 

33 

87 

% 

Data Rale Range 


0.05 

50 

MBd 


Electrical/Optical Characteristics o^c to 70 “c umess otherwise specified 

(Recommended operating conditions for transceiver for 50 MBd apply, unless otherwise specified) 


Parameter 

Optical Power Budget 


Pulse Distortion 

Data Output Response Time^^^ 

Transceiver 
Propagation Delayl^J 

Supply Current 

Transmitter Output 
Optical Powert^3 
into HPBR-3000 Fiber Cable/ 
Connector Assembly 

; Receiver Optical Input Power 


Symbol 

Conditions 

Min. 

Typ. 

Max. 

Units 

OPB 

When used with HFBR-3000 

Fiber Cable/Connectors, 

Data Rate - 50 MBd 

BER-10-» 

12.0 

18 


dB 

tPlH - tpHL 



7 

12.5 

n$ 

tr 



3 



tf 



2 


ns 

tpLH, . 
tPHL 



40 


ns 

}co 



210 


mA 


50% Data 

-18.8 

-16 


dBm 


sn% Data 

Data Rate 50 MBd 

“30.8 

“34 

“14 

dBm 


I TTL Gate Fanout _ j__J_ 

WARNING: OBSERVING THE TRANSMITTER OUTPUT 
POWER UNDER MAGNIFICATION MAY CAUSE INJURY 
TO THE EYE. When viewed with the unaided eye, the 
infrared output Is radiologically safe: however, when viewed 
under magnification, precaution should be taken to avoid 
exceeding the limits recommended in ANSI Z136.1-1981. 

Notes: 

1. Operating temperature of HFBR-3000 Fiber Cable/Connector is 
-20° C to+70° C. 

2. Data Output Response Time is the 10% to 90% electrical rise 
and fall time on PIN 6 (DATA) and PIN 5 (DATA). 


3. Transceiver propagation delay is measured by looping the trans¬ 
mitter back on the receiver with one metre of fiber cable. 
Transceiver propagation delay is the time interval between a 
signal applied to the DATA IN pad and the signal received at the 
DATA OUT pad. 

4. Measured at the end of one metre of HFBR-3000 Fiber Optic 
Connector/Cable Assembly with a large area detector and clad¬ 
ding modes stripped (NA = 0.28) This represents a standard test 
fiber. 

5. Typical specifications are at 25°C and Vcc = 5 V. 

6. Operating temperature limited by support circuit. 
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Figure 4. HFBR-0422 Transceiver Power 
vs. Temperature at 50MB 


0 10 20 30 40 50 60 70 80 90 


Figure 5. HFBR-0422 Receiver Sensitivity 


Test Set-up 

Equipment Needed 

1. Dual power supply (HP 623613) 

2. 100 MHz oscilloscope (HP 1725A) 

3. Active oscilloscope probe and probe tip (HP 1120A/ 
1122A) 

4. 10:1 divider for oscilloscope probe (HP 10241 A) 

5. 50 MHz pulse generator (HP 8082A) 

6. Miscellaneous cables and connectors 


PUtSE GENERATOR 


OUTPUT OUTPUT 


POWER SUPPLY GNDl- 


( CHANNEL A CHANNEL B 
(INVERTED) 


20 30 40 50 60 70 


DATA RATE - M BAUD 

Figure 6. HFBR-0422 Receiver 
Sensitivity vs. Bit Rate 
at 10-9) ber) 


1. Connect fiber cable and edge card connector to the 
transceiver board. 

2. Adjust the power supply to -t-5V. Then connect to the 
transceiver board as shown below. Take care not to 
exceed the recommended operating voltage. 

3. Adjust the pulse generator for TTL level square wave 
(+3 V) with 5 nsec, edge transition time and then con¬ 
nect to the transceiver board. 

4. Use the oscilloscope with the active probe and 10:1 
divider to observe the input and output vyaveforms. 


EDGE CARD 
CONNECTOR 


HFBR-3000 i 
FIBER CABLE 
CONNECTOR ' 


ACTIVE PROBE 
WITH 10-1 DIVIDER 


HFBR-0922 

TRANSCEIVER 


1. The data out observed through the active probe exhibits overshoot at the rising edge. This overshoot will disappear if the output is 
loaded to drive a TTL input. 

2. Oscilloscope inputs should be terminated into 50 ohms. 

3. The active probe should be set on DC for observation of lower data rates. The offset on the active probe should be off. 

4. The active probe is used to avoid reflection in the observed signal through impedance matching. 

5. If necessary clean the optical port of the fiber connectors with Acetone before connecting them to the transceivers. 
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Transmitter Circuit 



Figure 2. 50 MBaud Transceiver Circuit 







50 MBaud Transceiver Circuit 

Figure 3 shows the circuit diagram for a 50 MBaud link (the 
HFBR-0422 Transceiver Board). The transmitter side utilizes 
a 10116 ECL line receiver as an amplifier with hysteresis 
driving a differential transistor pair, Q1 and Q2. The HFBR- 
1042 LED is switched on and off by the pair with current 
source Q3 controlling the LED forward current. The shunt 
switch arrangement demands equal amount of supply 
currents while switching the HFBR-1402 LED, thus mini¬ 
mizing supply noise generated. The input resistor network 
(180n/270n/810n) can be deleted for ECL applications and 
-5.2V substituted for +5V operation. 

The receiver circuit cascades two 10116 stages to form a 
post amplifier. The output of the HFBR-2404 is amplified 
and fed to the 10116 third stage amplifier with hysteresis. 
The 820 and 220 resistors provide about 75mV of hystere- 
sis.The setting of the hysteresis affects the overall sensitivity 
of the receiver. Excessively high hysteresis translates to 
“wasted” input optical power. Low hysteresis threshold 
allows noise in the circuit to randomly switch the output 
logic state when there is no light input. The hysteresis in 


the circuit is set on the low side to maximize receiver sensi¬ 
tivity. Increasing the 220 resistances will raise the hysteresis. 

The 10H350 is an ECL to TTL converter. It can be elimi¬ 
nated for ECL applications and -5.2V substitued for +5V 
operation. Throughout the receiver circuit, proper power 
supply filtering is critical in order to achieve ultimate per¬ 
formance. The 10116 ECL line receiver used in the +5V and 
ground configuration is especially susceptable to noise on 
the +5V line. 

Figure 3 gives the link configuration and the performance 
of the HFBR-0422 Transceiver Board and is specified on 
the next page. Figure 4 shows the transmitter output 
power versus temperature, Figure 5 shows the receiver 
sensitivity versus temperature, and Figure 6 gives the 
receiver sensitivity for different data rates. The test set-up 
for the transceiver board is shown in Figure 7, and Figure 8 
gives the mechanical dimensions of the board. Component 
list and the circuit board layout for the 50 MBd Transceiver 
Board are shown in Figure 9 and Figure 10 respectively. 


LINK CONFIGURATION 




DATA OUT 


DATA IN 


Figure 3. 50 MBaud TTL Duplex Link 


FIBER OPTICS 









Mechanical Dimensions 



Figure 8. 


Components List 



Resistors 

Part Description 

Inductor 

Part Description 

R1 

Resistor 51.1 Ohm; 1%; 1/8W 

L1, 2 

Inductor 2.1 (xH 

R2 

Resistor 0 Ohm; Jumper Wire 

L3 

Inductor 4.7 )uH 

R3,4,7,8,17,18,22,23 

Resistor IK Ohm; 1%; 1/8W 

Diode 

Part Description 

R5,6,9,10,15,16,24,25 

Resistor 510 Ohm; 5%; 1/8W 

CR1-6 

Diode 1N5711 

R11, 12, 28, 29 

Resistor 220 Ohm; 5%; 1/8W 

CR7 

Diode LM113-1 

R13, 14, 21 

Resistor 820 Ohm; 5%; 1/8W 



R19 

Resistor 180 Ohm; 5%; 1/8W 

Transistor 

Part Description 

R20 

Resistor 270 Ohm; 5%; 1/8W 

Q1-3 

Transistor 2N5943 

R26, 27 

Resistor 100 Ohm; 5%; 1/8W 

Integrated Circuit 

Part Description 

R30, 35 

Resistor 162 Ohm; 1%; 1/8W 

U1 

1C HFBR-2404 

R31, 26 

Resistor 261 Ohm; 1%; 1/8W 

U2, 4 

1C 10116 

R32 

Resistor 560 Ohm; 5%; 1/8W 

U3 

1C 10H350 

R33 

Resistor 28.7 Ohm; 1%; 1/8W 

U5 

ICHFBR-1402 

R34 

Resistor 10.5 Ohm; 1%; 1/8W 



Capacitor 

Part Description 



Cl, 3, 5,7 9, 10, 14, 




16-19 

Capacitor 0.1 /xf; 20%; 50V; ceramic 



024-28,31,32,34,36 

Capacitor 0.1/if: 20%; 50V; ceramic 



C4 

Capacitor 25pf; 5%; 200V; ceramic 



C6, 8, 20 

Capacitor .01/xf; 20%; 100V ceramic 



011,12,29,33 

Capacitor 18pf; 5%; 200V; ceramic 



02, 13, 15, 35, 37 

Capacitor 4.7)uf; 20%; 35V; tantalum 



030 

Capacitor 47)uf; 20%; 8V; tantalum 




Figure 9. 







PRINTED CIRCUIT BOARD LAYOUT 



For more information on the printed circuit board layout, 
please contact your HP component sales representative. 



Figure 10. 
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HEWLETT 

PACKARD 


MINIATURE 
FIBER OPTIC 
LOGIC LINK 


HFBR-0200 
HFBR-1201/2 
HFBR-2201/2 
HFBR-4201/2 


TECHNICAL DATA JANUARY 1986 


Features 

• DC TO 5 MBAUD DATA RATE 

• MAXIMUM LINK LENGTH 
625 Metres (Guaranteed) 

1600 Metres (Typical) 

• TTL/CMOS COMPATIBLE OUTPUT 

• MINIATURE, RUGGED METAL PACKAGE 

• SINGLE +5V RECEIVER POWER SUPPLY 

• INTERNALLY SHIELDED RECEIVER FOR 
EMI/RFI IMMUNITY 

• PCB AND PANEL MOUNTABLE 

• LOW POWER CONSUMPTION 

Applications 

• EMC REGULATED SYSTEMS (FCC, VDE) 

• EXPLOSION PROOF SYSTEMS IN OIL 
INDUSTRY/CHEMICAL PROCESS 
CONTROL INDUSTRY 

• SECURE DATA COMMUNICATIONS 

• WEIGHT SENSITIVE SYSTEMS 
(e.g. Avionics, Mobile Stations) 

• HIGH VOLTAGE ISOLATION IN POWER 
GENERATION 

Description 

The HFBR-1201/2 Transmitter and HFBR-2201/2 Receiver 
are HFBR-4000/SMA style connector compatible fiber 
optic link components. Distances to 1600 metres at data 
rates up to 5 MBaud are achievable with these compo¬ 
nents and the HFBR-3000/3100 series fiber optic cable 
assemblies. 

A complete evaluation kit is available (HFBR-0200) contain¬ 
ing an HFBR-1201 transmitter, HFBR-2201 receiver, 
HFBR-4201 mounting hardware, 10m of HFBR-3000 option 
001 cable/connector assembly and technical literature. 

The HFBR-1201/2 Transmitter contains a high efficiency 
GaAIAs emitter operating at 820 nm. Consistent coupling 

Mechanical Dimensions 

HFBR-1201 TRANSMITTER 



efficiency is assured by factory alignment of the LED with 
the optical axis of the package. Power coupled into the fiber 
varies less than 4 dB from part to part at a given tempera¬ 
ture and drive current. The benefit of this is reduced dynamic 
range requirements on the receiver. 

The HFBR-2201/2 Receiver incorporates a photo 1C contain¬ 
ing a photodetector and dc amplifier. An open collector 
Schottky transistor on the 1C provides logic compatibility. 
The combination of an internal EMI shield, the metal pack¬ 
age and an Isolated case ground provides excellent 
immunity to EMI/RFI. For unusually severe EMI/ESD envir¬ 
onments, a snap-on metal shield is available. The receiver is 
easily identified by the black epoxy backfill. 

The HFBR-1201 Transmitter and the HFBR-2201 Receiver 
are compatible with the HFBR-4000 Connector and HFBR- 
3000 series. Option 001 connectored cable. The HFBR-1202 
Transmitter and HFBR-2202 Receiver are compatible with 
SMA style connectors, types A and B (see Figure 12), and 
HFBR-3000 series, Option 002 connectored cable. HFBR- 
3000 series cable can be ordered with or without connectors. 
The HFBR-0100 connector assembly kit is available if field 
installation of HFBR-4000 connectors is desired. 


HFBR-1202 TRANSMITTER 


UNeF-2A 
tO-52 VNF.-2A 


THREAO fiat 


2.54 (.100) OfA> 
PIN CtRCtE 


WHITE BACKFILE 




PIN 

FUNCTION 

1 

CASE 

2 

Vcc 

3 

DATA 

4 

COMMON 


1/4-26 UNS-JSA 


THREAD FEAT 



HF8R-2201 RECEIVER 


OIMENSIOWS IN MIDLIMETRES (IWCHESJ 


UNLESS OTHERWISE SPECIFIED, THE TOLERANCES ARE: 
Xi m mmlXXt .02 INI 
,XX i .13 fnm tXXX s -005 INI 


HFBR-2202 RECEIVER 


PIN 

FUNCTION 

1 

CASE 

2 

Vcc 

3 

DATA 

4 

COMMON 
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System Design Considerations 

The Miniature Fiber Optic Logic Link is guaranteed to work 
over the entire range of 0 to 625 metres at a data rate of dc 
-5 MBd, with arbitrary data format and typically less than 
25% pulse width distortion, if the Transmitter is driven with Ip 
= 40 mA, Ri = 820. If it is desired to economize on power or 
achieve lower pulse distortion, then a lower drive current (ip) 
may be used. The following example will illustrate the tech¬ 
nique for optimizing Ip. 

EXAMPLE: Maximum distance required = 250 metres. 
From Figure 2 the worst case drive current = 20 mA. From 
the Transmitter data — Vp = 1.8V (max.). 


Ri 


Vcc — Vp 
If 


5 —1.8V 
20 mA 


= 1600 


The optical power margin between the typical and worst 
case curves (Figure 2) at 250metres is 4 dB. To calculate the 
worst case pulse width distortion at 250 metres, see Figure 8. 
The power into the Receiver is Prl + 4 dB = -20 dBm. 
Therefore, the typical distortion is 40 ns or 20% at 5 MBd. 


CABLE SELECTION 

The link performance specifications on the following page 
are based on using the HFBR-3000/HFBR-3100 cable/con¬ 
nector assemblies. These cables contain glass-clad silica 
fibers with a 100 )um core diameter and 140 /^m cladding 
diameter. This fiber type is now a user accepted standard for 
local data communications links (RS-458, Class I, Type B). 
The HFBR-1201/2 Transmitter and HFBR-2201/2 Receiver 
are optimized for use with the 100/140 /urn fiber. There is, 
however, no fundamental restriction against using other 
fiber types. Before selecting an alternate fiber type, several 
parameters need to be carefully evaluated. 

The attenuation (dB/km) of the selected fiber, in conjunc¬ 
tion with the amount of optical power coupled into it will 
determine the achievable link length. The parameters that 


Typical Circuit Configuration 


will significantly affect the optical power coupled into the 
fiber are as follows: 

a. Fiber Core Diameter. As the core diameter is increased, 
the optical power coupled increases, leveling off at about 
250 pirn diameter. 

b. Numericai Aperture (NA). As the NA is increased, the 
optical power coupled increases, leveling off at an NA of 
about 0.34. 

c. Index Profiie (a). The Index profile parameter of fibers 
varies from 2 (fully graded index) to infinite (step index). 
Some gains in coupled optical power can be achieved at 
the expense of bandwidth, when a is increased. 

In addition to the optical parameters, the environmental 
performance of the selected fiber/cable must be evaluated. 
Finally, the ease of installing connectors on the selected 
fiber/cable must be considered. Given the large number of 
parameters that must be evaluated when using a non¬ 
standard fiber, it is recommended that the 100/140 /urn fiber 
be used unless unusual circumstances warrant the use of an 
alternate fiber/cable type. 

SMA STYLE CONNECTORS 

The HFBR-1202/2202 is compatible with either the Type A or 
Type B SMA style fiber optic conector (see Figure 12). The 
basic difference between the two connectors is the plastic 
half-sleeve on the stepped ferrule tip of the Type B connec¬ 
tor. This step provides the capability to use a full length 
plastic sleeve to ensure good alignment of two connectors 
for an inline splice. The HFBR-3000/HFBR-3100, OPT 002 
series connectored cable utilizes the Type A connector sys¬ 
tem because of the inherent environmental advantages of 
metal-to-metal interfaces. 

The HFBR-1201/2201 is compatible with HFBR-4000 con¬ 
nectors and HFBR-3000/HFBR-3000 Option 001 series 
connectored cable 


NOT6; 

<T IS eSSENTIAU THAT A BYPASS CAPACITOR (0.01 mF to 0.1 
CERAMtCI BE CONNECTED PROM PIN 2 TO PIN 4 OF THE RECEIVER. 
TOTAt LEAD tENGTH BETWEEN BOTH ENOS OF THE CAPACITOR 
AND THE PINS SHOUtO NOT EXCEED 20 mm. 



V:c 



Figure 1* 










Recommended Operating Conditions 


Parameter 

Symbol 

Min. 

Max. 

Units 

Reference 

rnAmmrtBH 

Ambient Temperature 


-40 

+35 

°C 


Peak Forward Input Current 

IF.PK 


40 

mA 

Note 7 

Average Forward Input Current 

Ifav 


40 

mA 

Note 7 

mcBWBn 1 

Ambient Temperature 

Ta 

-40 

+85 

°C 


Supply Voltage 

Vcc 

4J6 

5.26 



FpnOutiTTl,) 

N 


5 


Note 3, Fig, 1 

1 CA0U fsee HFBa-3000/HFaa-3100 data sheet) | 


System Performance -40° C to +85° C unless otherwise specified 


Parameter 

Symbol 


Typ. 

Max. 

Units 

Conditions 

Reference 

Transmission Distance 


625 

1600 


Metres 


Fig. 2, Note 9 

Data Rate 

Synchronous 


do 


5 

MBaud 


Noth 10 

Asynchronous 


dc 


2.5 

MBaud 


Note 10, Fig. 8 

Propagation Delay 

LOW to HIGH 

tPlH 


82 


nsec 

Ta = 25°C, 

Pr - -21 dBm 

Fig. 7,8, 9 

Propagation Delay 

HIGH to LOW 

tPHl < 


55 


nsec 

If, pK=® 15 mA 


System Pulse Width 
Distortion 

to 


27 


nsec 

.i 

€ -1 metre 

i 


Bit Error Rate 

BER 



10"® 

i 

i 

i 

Data Rate <5 MBaud j 
Pn > -24 dBm {4iuW) j 




Figure 2. System Performance: HFBR-1201/2/HFBR-2201/2 with HFBR-3000/310Q Cabie Assembly 
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HFBR-1201/1202 TRANSMITTER 


HFBR-1201/1202 TRANSMITTER 


Absolute Maximum Ratings 


Parameter 

Symbol 

Min. 

Max. 

Unit 

Reference 

Storage Temperature 

Ts 

-55 

+85 

°C 


Operating Temperature 

Ta 

-40 

+85 

°C 

Note 13 

Lead 

Soldering 

Cycle 

Temp. 



+260 

°c 

Note 2 

Time 



10 

sec 

Forward 

Input 

Current 

Peak 

If, pk 


40 

mA 

Note 7 

Average 

If, av 

i 

40 

mA 

Reverse Input Voltage 

Vr 


2.5 

V 



ANODE- 
CASE - 
CATHODE - 


t n^ wvvvv^vyvxV' 

±3 




LjwvwvvOC^'' 








I rwvwvvOCv^'' 


Electrical/Optical Characteristics -40°C to +85° C unless otherwise specified 


Parameter 

Symbol 

Min. 

Typii] 

Max. 

Units 

Conditions 

Reference 

Forward Voltage 

VF 


1.5 

1.8 

V 

If = 40 mA 

Figure 5 

Forward Voltage 
Temperature Coefficient 

AVf/AT 

■ 

-0.91 



If = 40 mA 


Reverse Breakdown 

Voltage 

Vbr 

_ 

2.5 

4.0 


H 



Numerical Aperture 



.34 





Optical Port Diameter 

Dt 

_ 

250 




Note 11 

Peak Emission 

Wavelength 


■ 

820 


mn 


Figure 6 

Output Optical Power 
Coupled into HFBR-3000 
Fiber Cable/Connector 
Assembly, 100/140 jum 

Pt 

mn 

-16 

-13 

WBSM 

If = 40 mA 

Ta = 25°C 

Figure 3 

Notes 4,15 

H9 

25 

50 

■Bm 

-18 


-12.3 

dBm 

If = 40 mA 

-40°C<Ta<85°C 

15.8 


59 

mW 

Output Optical Power 
Coupled Into 50/125 fim 
Fiber 

Pt 


WBm 


dBm 

If = 40 mA 

Ta = 25°C 

Figure 3 

Notes 14,15 


|D| 


llglllllll 

Output Optical Power 
Coupled into Siecor 
100/140 jum Fiber Cable or 
Equivalent 

Pt 

■ 


■ 

■ 

If = 40 mA 

Ta = 25°C 

Figures 

Notes 15,16 

Optical Power 

Temperature Coefficient 

APt/AT 


-.017 


dB/°C 


Figure 4 


Dynamic Char acteristics -40° C to +85° C unless otherwise specified 


Parameter 

Symbol 

Min. 

Typ.ni 

Max. 

Units 

Conditions 

Reference 

Propagation Delay 

LOW to HIGH 

tPLH 


17 


nsec 

If pk = 10 mA 

Note 8 

Figure 7 

Propagation Delay 

HIGH to LOW 

tPHL 


6 


nsec 


5. Measured at the end of HFBR-3000 Fiber Optic Cable with large area 
detector. 

6. When changing microwatts to dBm, the optical flux is referenced to one 

milliwatt (1000 ^W). P (aiW) 

Optical Flux, P (dBm) = 10 log .,QQQ~J^ 

7. Ifpk should not be less than 10 mA in the “ON” state. This is to avoid 
the long turn-on time that occurs at low input current. Ifav may be 
arbitrarily low, as there is no duty factor restriction. 


Notes: 

1. Typical data at Ta = 25°C, Vcc = 5.0V dc. 

2. 2.0 mm from where leads enter case. 

3. 8 mA load (5 X 1.6 mA). Rl = 560n. 

4. Measured at the end of 1.0 metre HFBR-3000 Fiber Optic Cable with large 
area detector and cladding modes stripped, terminated with the approp¬ 
riate type of connector. This assembly approximates a Standard Test 
Fiber. The fiber NA is 0.28, measured at the end of greater than 300 metres 
length of fiber, the NA being defined as the sine of the half angle deter¬ 
mined by the 10% intensity points. 



WARNING: OBSERVING THE TRANSMITTER OUTPUT 
POWER UNDER MAGNIFICATION MAY CAUSE INJURY 
TO THE EYE. When viewed with the unaided eye, the 
infrared output is radiologically safe; however, when 


viewed under magnification, precaution should be taken to 
avoid exceeding the limits recommended in 
ANSI Z136.1-1981. 


FIBER OPTICS 


































HFBR-2201/2202 RECEIVER 

Absolute Maximum Ratings 


HFBR-2201/2^02 RECEIVER 


Parameter 

Symbol 

Mill. 

Max. 

Units 

Storage Temperature 

Ts 

-65 

+85 

°C 

Operating Temperature 

Ta 

-40 

+85 

oc 

Lead Temp. 



+260 

°c 

OOlQBiiny .. 

Cycle Time 



10 

sec 

Supply Voltage 

Vcc 

-0.5 

+7.0 

V 

Output Current 

lo 


25 

mA 

Output Voltage 

Vo 

-0.5 

+18.0 

V 

Output Collector 

Power Dissipation 

Po, AV 


40 

mW 




Electrical/Optical Characteristics 


-40° C to +85° C and 4.75 < Vcc < 5.25 V 
unless otherwise specified.__ 


Parameter 

Symbol 

Min. 

Typj^J 

Max. 

Units 

Conditions 

High Level Output 

Current 

lOH 


5 

250 

/xA 

Vo= 18V 

Pr < -40 dBm 

Low Level Output 

Voltage 

VOL 

1 

i 

0.4 

0.6 

V 

lo = 8 mA 
pR > -24 dBm 

High Level Supply 

Current 

ICCH 

1 

3.5 

6.3 

mA 

Vcc = 5.25 V 
Pr < -40 dBm 

Low Level Supply 

Current 

ICCL 


6.2 

1 

10 

mA 

Vcc == 6.26 V 
Pr > -24 dBm 

Optical Port Diameter 

Dr 


700 


ium 


Numerical Aperture 

NA 


.32 





Dynamic Characteristics 


-40°C to +85°C and 4.75 < Vcc ^ 5.25 V unless otherwise specified. 


Parameter 

Symbol 

Min. 

Typ/'‘ Max. 

Units 

Conditions 

Reference 

Input Power Level 

Prh 


-40 

dBm 

Ap = 820 nm 

Note 5 

Logic,HIGH 



0.1 

mW 



Input Power Level 

Prl 

-25.4 

-11.2 

dBm 

Ta= +25° C 

Fig. 4, 

Logic LOW 


2.9 

76 

mW 


Note 5 



-24 

-12.0 

dBm 

-40<Ta<85°C 



I 

4,0 

63 

/uW 



Propagation Delay 

tPLHR 


65 

nsec 

Ta=^25°C, Pr = -21 dBm 

Note 8, 

LOW to HIGH 

! 





Fig. 7 

Propagation Delay 

tPHLR 


49 

nsec 




HIGH to LOW 


8. Propagation delay through the system is the result of several 
sequentially-occurring phenomena. Consequently it is a combination of 
data-rate-limiting effects and of transmission-time effects. Because of 
this, the data-rate limit of the system must be described in terms of time 
differentials between delays imposed on falling and rising edges. 

As the cable length is increased, the propagation delays increase at 5 ns 
per metre of length increase. Data rate, as limited by pulse width distor¬ 
tion, is not affected by increasing cable length if the optical power level 
at the Receiver is maintained. . 

9. Worst case system performance is based on worst case performance of 
individual components; transmitter at+85° C, receiver at-40° C and cable 
at-20°C. 

10. Synchronous data rate limit is based on these assumptions: (a) 50% 
duty factor modulation, e.g. Manchester I or BiPhase (Manchester IIi; 
(b) continuous data; (ci PLL (Phase Lock Loop) demodulation; (d) TTL 
threshold. 

Asynchronous data rate limit is based on these assumptions: (a) NRZ 
data; (bi arbitrary timing — no duty factor restriction; (c) TTL threshold. 

The EYE pattern describes the timing range within which there is no 
uncertainty of the logic state, relative to a specific threshold, due to 
either noise or intersymbol (prop, delay) effects. 


11. Dt is measured at the plane of the fiber face and defines a diameter where 
the optical power density is within 10 dB of its maximum. 

12. Dr is the effective diameter of the detector image on the plane of the fiber 
face. The numerical value is the product of the actual detector diameter 
and the lens magnification. 

13. HFBR-3000 series. Fiber Cable is specified at a narrower temperature 
range,-20° C to 85° C. 

14. Measured at the end of 1.0 metre 50/125 /xm fiber with large area detector 
and cladding modes stripped, approximating a Standard Test Fiber. The 
fiber NA is 0.21, measured at the end of a 2.0 metre length, the NA being 
defined as the sine of the half angle determined by the 5% of peak intensity 
points. Measured by the method of Note 4, the corresponding NA is 0.185. 

15. Output Optical Power into connectored fiber cable other than HFBR-3000 
Fiber Optic Cable/Connector Assemblies may be different than specified 
because of mechanical tolerances of the connector, quality of the fiber 
surface, and other variables. 

16. Measured at the end of 1.0 metre Siecor 100/140 /urn fiber cable or 
equivalent, with large area detector and cladding modes stripped, termi¬ 
nated with the appropriate type of connector. This assembly ap¬ 
proximates a Standard Test Fiber. The fiber NA is 0.275, measured at the 
end of a 2.0 metre length, the NA being defined as the sine of the haif angle 
determined by the 5% of peak intensity points. Measured by the method of 
Note 4, the corresponding NA value is 0.232. 
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,25°C) 


25 


40 



Figure 3. Normalized Transmitter Output 
vs. Forward Current 


Figure 4. Normalized Thermal Effects in 
Transmitter Output, Receiver Threshold, 
and Link Performance (Relative 
Threshold) 


Figure 5. Forward Voltage and Current 
Characteristics for the Transmitter LED. 



Figure 6. Transmitter Spectrum Normal¬ 
ized to the Peak at 25° C 


Figure 7. Propagation Delay through Sys¬ 
tem with One Metre of Cable 


Figure 8. Worst-Case Distortion of NRZ 
EYE-pattern with Pseudo Random Data 
at 10 Mb/s. (see note 10). 





Figure 9. System Propagation Delay Test Circuit and Wayeform Timing Definitions 
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Electrical Description 

The HFBR-1201/2 Transmitter contains a GaAIAs infrared 
emitter. Both the anode and cathode of the emitter are insu¬ 
lated from the case. This configuration permits the use of a 
variety of drive circuitry such as series switching, shunt¬ 
switching and high frequency peaking. There is no internal 
drive circuit or current limiter. 

The HFBR-2201/2 Receiver incorporates an integrated 
photo 1C containing a photodetector and dc amplifier driv¬ 
ing an open-collector Schottky output transistor. The 
HFBR-2201/2 is designed for direct interfacing to popular 
logic families. The absence of an internal pull-up resistor 
allows the open-collector output to be used with logic fami¬ 
lies such as CMOS requiring voltage excursions much 
higher than Vcc- Both the open-collector “Data” output (Pin 
3) and Vcc (Pin 2) are referenced to “Com” (Pin 4). The “Data” 
output allows busing, strobing and wired “OR” circuit con¬ 
figurations. Both the transmitter and receiver are designed 
to operate from a single +5V supply. Note that the “Com” and 
“Case” pins are not connected internally. 

The HFBR-1201/2 and HFBR-2201/2 optical receptacles 
contain a lens to optimize the coupling between the fiber and 
the active optical device. 

Horizontal PCB Mounting 

Mounting at the edge of a printed circuit board with the 
lock nut overhanging the edge is recommended. 

When bending the leads, avoid sharp bends right where the 
lead enters the backfill. Use needle nose pliers to support 
the leads at the base of the package and bend the leads as 
desired. 

When soldering, it is advisable to leave the protective cap 
on the unit to keep the optics clean. 



Mechanical Description 

The HFBR-1201/2 fiber optic transmitter and HFBR-2201/2 
receiver are housed in rugged metal packages intended for 
use with the HFBR-3000/HFBR-3100 cable assemblies. The 
low profile package is designed for direct mounting on 
printed circuit boards or through panels without additional 
heat sinking. A flat on the mounting threads of the device is 
provided to prevent rotation in all mounting configurations 
and to provide an orientation reference for the pin-out. 
Hardware is available for horizontal mounting applications 
on printed circuit boards. The hardware consists of a stain¬ 
less steel mounting bracket fastened directly to the printed 
circuit board with two stainless steel self-tapping screws and 
a nut and washer for fastening the device In the bracket. A 
metal shield which snaps directly on the mounting bracket is 
also available for unusually severe EMI/ESD environments. 
When mounted in the horizontal configuration, the overall 
height of the component conforms with guidelines allowing 
printed circuit board spacing on 12.7 mm (.500) centers. A 
thorough environmental characterization has been per¬ 
formed on these products. The test data as well as 
information regarding operation beyond the specified limits 
is available from any Hewlett-Packard sales office. 

Good system performance requires clean port optics and 
cable ferrules to avoid obstructing the optical path. Clean 
compressed air often is sufficient to remove particles of dirt; 
methanol or Freon^“ on a cotton swab also works well. 


MOUNTING HARDWARE: HFBR-4202 {HFBR-1202/2202) 
1 EMI/ESD SHIELD 
1 1/4-36 NUT 

1 1/4 X. 005 INCH WASHER 

2 2-56 SELF TAPPING SCREWS 
1 MOUNTING BRACKET 


1/4 X. 005 INCH WASHER 


EMI/ESD SHIELD 



DIMENSIONS FOR BULKHEAD 
MOUNTING HOLE 


(STANDARD 1/4 INCH 
"D" HOLE - RU PUNCH) 


MOUNTING HARDWARE: HFBR-4201 {HFBR-1201/2201) 

1 EMI/ESD SHIELD f 

1 1/4-32 NUT |; 

1 1/4 X. 005 INCH WASHER 

2 2-56 SELF TAPPING SCREWS 


1 MOUNTING BRACKET 


Figure 11. 


2-56 SELF TAPPING SCREWS 
(METRIC EQUIV. M2.2 x 0.45) 


SMA STYLE CONNECTORS type A* TYPE B (NOT AVAILABLE FROM HEWLETT-PACKARD) 
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HFBR-1201 TRANSMITTER 


HFBR-2201 RECEIVER 


1.95 (.078) DIA. HOLES ACCEPT A 
2-56 SELF TAPPING SCREW 


iJlT 

V 8.751.355) 


1/4 32 UNEF2A_ 
THREAD 
10-32 UNF-2A_ 
THREAD 


1—13.75 |.550)-| 


HFBR-1202 TRANSMITTER 


1 Vrn^ r 

T 

8.75 (.355) 

1 


14 



U 


,1 rrrri._i; 


1.95 (.078) DIA. HOLES ACCEPT A 
2-56 SELF TAPPING SCREW 


1/4-36 UNS-2A _ 
THREAD 


1-13.75 (.550)-I 


1.95 (.078) DIA. HOLES ACCEPT A 
2-56 SELF TAPPING SCREW 

I PIN 1 


1/4-32 UNEF-2A_ 
THREAD 


10-32 UNF-2A_ 
THREAD 



’■■ Tl 

1—13.75 (.550)-! 


HFBR-2202 RECEIVER 

1.95 (.078) DIA. HOLES ACCEPT A 
2-56 SELF TAPPING SCREW 
( PIN 1 



1/4-36 UNS-2 A _ 
THREAD 




[—13.75 (.550)—) 
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HEWLETT 

PACKARD 


HIGH EFFICIENCY 
FIBER OPTIC 
TRANSMITTER 


HFBR-1203 

HFBR-1204 


TECHNICAL DATA JANUARY 1986 


Features 

• OPTICAL POWER COUPLED INTO 100/140 fiin 
FIBER CABLE 

—9.8 dBm Guaranteed at 25° C 
—7.4 dBm Typical 

• FACTORY ALIGNED OPTICS 

• RUGGED MINIATURE PACKAGE 

• COMPATIBLE WITH HP OR SMA STYLE 
CONNECTORS 


Description 


The HFBR-1203/-1204 Fiber Optic Transmitter contains an 
etched-weii 820 nm GaAIAs emitter capable of coupling 
greater than -10 dBm of optical power into 100/140 /im 
HFBR-3000 Fiber Cable/Connector Assemblies. This high 
power level is useful for fiber lengths greater than 1 km, or 
systems where star couplers, taps, or in-line connectors 
create large fixed losses. 

Consistent coupling efficiency is assured by factory 
alignment of the LED with the mechanical axis of the 
package connector port. Power coupled into the fiber var¬ 
ies less than 5 dB from part to part at a given drive current 
and temperature. The benefit of this is reduced dynamic 
range requirements on the receiver. 

High coupling efficiency allows the emitters to be driven at 
low current levels resulting In low power consumption and 
increased reliability of the transmitter. Another advantage 
of the high coupling efficiency is that a significant amount 
of power can still be launched into smaller fiber such as 
50/125 ^m (-19.1 dBm typ.). 

The HFBR-1203/-1204 transmitter is housed in a rugged 
miniature package. The lens is suspended to avoid 
mechanical contact with the active devices. This assures 
Improved reliability by eliminating mechanical stress on 
the die due to the lens. For Increased ESD protection and 
design flexibility, both the anode and cathode are Insu¬ 
lated from the case. 

Mechanical Dimensions 




HFBR-1203 Is compatible with HFBR-4000 connectors, 
and HFBR-1204 is compatible with SMA style connectors. 
The low profile package is designed for direct mounting 
on printed circuit boards or through panels without addi¬ 
tional heat sinking. A complete mounting hardware pack¬ 
age (HFBR-4201/-4202) is available for horizontal mounting 
on PCBs, including a snap-on metal shield for harsh 
EMI/ESD environments. 


CONNECTOR 

FERRULE 



-TO-46 HEADER '^METAL CONNECTOR PORT 


Figure 1. Cross Sectional View 



DIMENSIONS IN MILLIMETRES (INCHES) 


2M LlOO) DIA.- 
PIN CIRCLE 


Hn.4(,45)-H 

MIN 


PIN FUNCTION 

1 ANODE 

2 CATHODE 

3 CASE 


4-54 









HFBR-1203/-1204 TRANSMITTER 


Absolute Maximum Ratings 


Parameter 

Symbol 

Min. 

Max. 

Unit 

Reference 

Storage Temperature 

Ts 

*55 

+85 

°C 


Operating Temperature 

Ta 

-40 

+85 

°0 

Note 4 

Lead 

Soldering 

Cycle 

Temp. 



+260 

°c 

Note 1 

Time 



10 

sec 

Forward 

input 

Current 

Peak 

If. pk 


100 

mA 


Average 

If. AV 


100 

mA 

Reverse Input Voltage 

Vb 


1.0 

V 


Voltage, Ca$e-to-Junc!ion 

Vc 


25 

V 



HFBR-1203/1204 TRANSMITTER 










Electrical/Optical Characteristics -40°C to +85° C unless otherwise specified 


Parameter 

Symbol 

Mm. 

Typ.t2J 

Max. 

Units 

Coiifflihs 

Rifererpe 

Forward Voltage 

Vf 

1.44 

1.72 

1.94 

V 

If = lOcJimA 

Figured 

Forward Voltage 
Temperature Coefficient 

AVf/AT 


-0.54 


mV/°C 

If ==100 mA 

Figure 2 

Reverse Breakdown 
Voltage 

Vbr 

1.0 

3.1 


V 

In-100 ^A 


Numerical Aperture 

NA 


0,38 





Optical Port Diameter 

Dt 


250 


/im 


Notes 

Peak Emission 

Wavelength 

kp 


820 


nm 


Figure 5 

Output Optical Power 
Coupled into HFBR-3000 
Fiber Cable/Connector 
Assembly, 100/140/.tm 
Fiber 

Pt 

-9.8 

-7.4 

-5.0 

dBm 

If 100 mA 

Ta = 25°C 

Figure 3,4 

Notes 4,5, 

6,8 

105 

182 

316 

AiW 

-11,2 


-4.2 

dBm 

If - 100 mA 

-40°C<Ta<85'’C 

76 


380 

fx\N 

Output Optical Power 
Coupled into 50/125 /.tm 
Fiber 

Pt 


-19,1 


dBm 

If -100 mA 

Ta«25'’C 

Figure 3,4 

Notes 5,7 

12 


mW 

Output Optical Power 
Coupled into Siecor 
100/140 fim Fiber Cable 
or Equivalent 

Pt 


-9.4 


dBm 

If = 100 mA 

Ta«^25°C 

Figures, 4 

Notes 5,11 

Optical Power 
Temperature Coefficient 
Case isolation 

Resistance 
(Case to Pins 1 or 2) 

APt/AT 

Rcase 

1 

-.014 

i 


dB/°C 

ua 

If- 100 mA 

VcaSE-25 V 

Figure 3 

Thermal Resistance 



90 


“C/W 


Note 9 

Rise Time, Fait Time 
(10 to 90%) 

tr- tf 


11 


nsec 


Figure 6 

Note 10 


WARNING: OBSERVING THE TRANSMITTER OUTPUT 
POWER UNDER MAGNIFICATION MAY CAUSE INJURY 
TO THE EYE. When viewed with the unaided eye, the 


infrared output is radiologically safe; however, when viewed 
under magnification, precaution should be taken to avoid 
exceeding the limits recommended in ANSI Z136.1-1981. 


Notes: 

1. 2.0 mm from where leads enter case. 

2. Typical data at Ta = 25° C. 

3. Dt is measured at the plane of the fiber face and defines a 
diameter where the optical power density is within 10 dB of 
the maximum. 

4. HFBR-3000 series Fiber Cable is specified at a narrower 
temperature range, -20° C to 85° C. 

5. Output Optical Power into connectored fiber cable other 
than HFBR-3000 Fiber Optic Cable/Connector Assemblies 


may be different than specified because of mechanical tol¬ 
erances of the connector, quality of the fiber surface, and 
other variables. 

6. Measured at the end of 1.0 metre HFBR-3000 Fiber Optic 
Cable with large area detector and cladding modes stripped, 
terminated with the appropriate type of connector. This 
assembly approximates a Standard Test Fiber. The fiber NA 
is 0.28, measured at the end of greater than 300 metres 
length of fiber, the NA being defined as the sine of the half 
angle determined by the 10% intensity points. 
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7. Measured at the end of 1.0 metre 50/125 /xm fiber with large 
area detector and cladding modes stripped, approximating a 
Standard Test Fiber. The fiber NA is 0.21, measured at the 
end of a 2.0 metre length, the NA being defined as the sine 
of the half angle determined by the 5% of peak intensity 
points. Measured by the method of Note 6, the correspond¬ 
ing NA is 0.185. 

8. When changing microwatts to dBm, the optical power is ref¬ 
erenced to 1 milliwatt (1000 ^W). 

Optical Power, P (dBm) = 10 log P (/iW)/1000 /xW 

9. Thermal resistance is measured with the transmitter coupled 
to a connector assembly and mounted on a printed circuit 


board with the HFBR-4201 mounting hardware. 

10. Measured with a 1 mA pre-bias current and terminated into 
a 50 ohm load. 

11. Measured at the end of 1.0 metre Siecor 100/140 /xm fiber 
cable or equivalent, with large area detector and cladding 
modes stripped, terminated with the appropriate type of 
connector. This assembly approximates a Standard Test 
Fiber. The fiber NA is 0.275, measured at the end of a 2.0 
metre length, the NA being defined as the sine of the half 
angle determined by the 5% of peak intensity points. Mea¬ 
sured by the method of Note 6, the corresponding NA value 
is 0.232. 



Ordering Cui(3e 



Transmitter. 

HFBR-1203 (HP Connector Compatible) 

HFBR-3100 

Dual Channel Connectored — Custom 


HFBR-1204 (SMA Connector Compatible) 


Lengths 

Receiver 

HFBR-2201 (5 MBaud, HP Connector) 

Note: Option 001 specifies HFBR-4000 HP connector and 


HFBR-2202 (5 MBaud, SMA Connector) 

Option 002 specifies SMA connectors. 


HFBR-2203 (40 MBaud, HP Connector 
Compatible) 

HFBR-2204 (40 Mbaud, SMA Connector 
Compatible) 

HFBR-3001 

HFBR-3021 

Single Channel Connectored — 10 metres 
(HFBR-4000 connectors) 

Single Channel Connectored — 10 metres 
(SMA connectors) 

Mounting 


HFBR-3200 

Unconnectored Single Channel — Custom 

Hardware: 

HFBR-4201 (HP Connector Compatible) 


Lengths 


HFBR-4202 (SMA Connector Compatible) 

HFBR-3300 

Unconnectored Dual Channel — Custom 

Fiber Optic Cabie — see data sheets 


Lengths 

HFBR-3000 

Single Channel Connectored — Custom 
Lengths 
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High Speed Operation 

Rise and fall times can be improved by using a pre-bias 
current and "speed-up” capacitor. A 1 mA pre-bias current 
will significantly reduce the junction capacitance and will 
couple less than -34 dBm of optical power into the fiber 
cable. The TTL compatible circuit in Figure 7 using a 
speed-up capacitor will provide typical rise and fall times 
of 10 ns. 


IPEAK = 100 mA = 


Iavg = 78 mA = 


Vcc- Vf 
34.9il 
Vcc- Vf 
34.9 + ion 



Figure 6. Test Circuit for Measuring tp tf 


34.9 n (1W) 



Figure 7. High Speed TTL Circuit 


Link Design 


With transmitter performance specified as power in dBm 
into a fiber of particular properties (core size, NA, and 
index profile), and receiver performance given in terms of 
the power in dBm radiated from the same kind of fiber, 
then the link design equation is simply; 

(1) Pt - ^ • ao = Pr 
where 

Pt = transmitter power into fiber (dBm) 

2 = fiber (cable) length (km) 
ao = fiber attenuation (dB/km) 

Pr = receiver power, from fiber, (dBm) 

For transmitter input current in the range from 10 to 100 
mA, the power varies approximately linearly: 


(2) PT = Po + 10log(l/lo) 
where 

Po = transmitter power specification (dBm) at lo 
lo = specified transmitter current (100 mA) 

I = selected transmitter current (mA) 

To allow for the dynamic range limits of proper receiver 
performance, it is necessary that a link with maximum 
transmitter power and minimum attenuation does not 
OVERDRIVE the receiver and that minimum transmitter 
power with maximum attenuation does not UNDERDRIVE 
it. These limits can be expressed in a combination of the 
two equations above: 

(3) Po MAX + 10 log (ImAX/Io) - 2 * aoMIN < Pr MAX 

(4) Po MIN + 10 log (ImIN/Io) - 2 * aoMAX > Pr MIN 
where 

Po MAX, Po MIN = max., min. specified power from 
transmitter (dBm) at I = lo 
Imax, Imin = max., min. selected transmitter 
operating current (mA) 

Pr max, Pr min = max., min. specified power at 
receiver (dBm) 

aoMAX, aoMiN = max., min. attenuation (dB/km) 

A more useful form of these equations comes from solving 
them for the current ratio, expressed in dB: 

(5) 10 log (Imax/Io) < Pr max - Po MAX + 2 • aoMlN 

(6) 10 log (ImIN/Io) > Pr min - Po min + 2 • aoMAX 

These are plotted in Figure 8 as the OVERDRIVE LINE, 
and UNDERDRIVE LINE, respectively for the following 
components: 

HFBR-1203/4 Transmitter-11.2 < Pt < -4 dBm 
HFBR-2203/4 Receiver (25 MHz) -28.5 < Pr < -12.6 dBm 
HFBR-2203/4 Receiver (2.5 MHz) -35.5 < Pr < -12.6 dBm 
HFBR-3000 Series Fiber Cable 4 < cxq < 8 dB/km 



K - CABLE LENGTH - km 


Figure 8. Link Design Limits. 

These design equations take account only of the power 
loss due to attenuation. The specifications for the receiver 
and transmitter include loss effects in end connectors. If 
the system has other fixed losses, such as from directional 
couplers or additional in-line connectors, the effect is to 
shift both OVERDRIVE and UNDERDRIVE lines upward 
by the amount of the additional loss ratio. 














Whn% HEWLETT 

mL^nM Packard 


40 MBd MINIATURE 
FIBER OPTIC 
RECEIVERS 


HFBR-2203 

HFBR-2204 


TECHNICAL DATA JANUARY 1986 


Features 

• DATA RATES UP TO 40 MBd 

• HIGH OPTICAL COUPLING EFFICIENCY 

• RUGGED, MINIATURE METAL PACKAGE 

• COMPATIBLE WITH HP OR SMA STYLE 
CONNECTORS 

• VERSATILE ANALOG RECEIVER OUTPUT 

• 25 MHz ANALOG BANDWIDTH 


Applications 

• DATA ACQUISITION AND PROCESS CONTROL 

• SECURE DATA COMMUNICATION 

• EMC REGULATED SYSTEMS (FCC/VDE) 

• EXPLOSION PROOF SYSTEMS 

• WEIGHT SENSITIVE SYSTEMS (e.g., AVIONICS, 
MOBILE STATIONS) 

• VIDEO TRANSMISSION 


Description 




The HFBR-2203/04 Receiver is capable of data rates up to 
40 MBd at distances greater than 1 km when used with 
HFBR-3000 series cable and HFBR-1201/2/3/4 Transmit¬ 
ters. The HFBR-2203/04 Receivers contain a discrete PIN 
photodiode and preamplifier 1C. 


The signal from this simple analog receiver can be optimized 
for a variety of transmission requirements. For example the 
HFBR-0221/02/03/04 transceivers add low-cost external 
components to achieve logic compatible signal levels optim¬ 
ized for various data formats and data rates. 

Each of these fiber optic components uses the same rugged, 
lensed, miniature package. This package assures a con¬ 
sistent, efficient optical coupling between the active devices 
and the optical fiber. 

The HFBR-2203 Receiver is compatible with the HFBR-4000 
Connector and HFBR-3000 series. Option 001 connectored 
cable. The HFBR-2204 Receiver is compatible with SMA 
style connectors, types A and B (see Figure 11), and HFBR- 
3000 series. Option 002 connectored cable. HFBR-3000 
series cable can be ordered with or without connectors. The 
HFBR-0100 connector assembly kit is available if field instal¬ 
lation of HFBR-4000 connectors is desired. 


Mechanical Dimensions 


HFBR-2203 RECEtVER 


HFBR-2204 RECEIVER 


L vywrirrffrLJ. -I a 

13.21 (.62oM-<-11>4 

JVRN 


pin 

FUNCTION 

1 

CASE 

2 

SIGNAL 

3 

COMMON 

4 

Vcc 


L_ 15.9 „ 

^ (.mi 


MIN 



DIMENSIONS IN MILLIMETRES (INCHES) 

unless otherwise specified, the tolerances AREt 

.X ± .51 (vXX i .92 IN) 

.XX ± <13 mm (.XXX i.t)05 IN) 
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Electrical Description 

The HFBR-2203/04 Fiber Optic Receiver contains a PIN 
photodiode and low noise transimpedance pre-amplifier 
hybrid circuit with an inverting output (see note 10). The 
HFBR-2203/04 receives an optical signal and converts it to 
an analog voltage. The output is a buffered emitter-follower. 
Because the signal amplitude from the HFBR-2203/04 
Receiver is much larger than from a simple PIN photodiode, 
it is less susceptible to EMI, especially at high signal rates. 

The frequency response Is typically dc to 25 MHz. Although 
the HFBR-2203/04 Is an analog receiver, it is easily made 
compatible with digital systems (see HFBR-0221/2/3/4 
Transceiver data sheet). Separate case and signal ground 
leads are provided for maximum design flexibility. 

It Is essential that a bypass capacitor (0.01 /uF to 0.1 juF 
ceramic) be connected from Pin 4 (Vcc) to Pin 3 (circuit 
common) of the receiver. Total lead length between both 
ends of the capacitor and the pins should be less than 20 
mm. 

Mechanical Description 

The HFBR-2203/04 Fiber Optic Receiver is housed in a 
miniature package intended for use with HFBR-3000 Fiber 
Optic Cable/Connector Assemblies. This package has 
important performance advantages: 

1. Precision mechanical design and assembly procedures 
assure the user of consistent high efficiency optical 
coupling. 

2. The lens is suspended to avoid contact with the active 
devices, thereby assuring improved reliability. 


3. The versatile miniature package is easy to mount. This 
low profile package is designed for direct mounting on 
printed circuit boards or through panels without addi¬ 
tional heat sinking. 

A complete mounting hardware package is available for 
horizontal PCB applications, including a snap-on metal 
shield for harsh EMI/ESD environments. 

Good system performance requires clean port optics and 
cable ferrules to avoid obstructing the optical path. Clean 
compressed air often is sufficient to remove particles of 
dirt; Methanol or Freon on a cotton swab also works well. 
Note: 

When Installing connectored cable on the optical port, do 
not use excessive force to tighten the nut. Finger tighten¬ 
ing is sufficient to ensure connectoring integrity, while 
use of a wrench may cause damage to the connector or 
the optics. 

System Design Considerations 

For additional information, see the product data sheet for the 
HFBR-0221/2/3/4 Fiber Optic Transceivers. 

OPTICAL POWER BUDGETING 

The HFBR-2203/04 Fiber Optic Receivers when used with 
the HFBR-1201/02 Fiber Optic Transmitters can be operated 
at a signalling rate of more than 40 MBd over a distance 
greater than 1000 metres (assuming 8 dB/km cable attenua- 
tion). For shorter transmission distances, power 
consumption can be reduced by decreasing Transmitter 
drive current. At a lower data rate, the transmission distance 
may be increased by applying bandwidth-filtering at the 



Figure 1. Cross Sectional View 













output of the HFBR-2203/04 Receiver; since noise is 
reduced as the square root of the bandwidth, the sensitivity 
of the circuit is proportionately Improved provided these two 
conditions are met: 

a. Input-referred noise of the follow on circuit is well below 
the filtered noise of the Receiver 

b. logic comparator threshold is reduced in the same pro¬ 
portion as the noise reduction 

As an example, consider a link with a maximum data rate of 
10 MBd (e.g., 5 Mb/s Manchester); this requires a 3 dB band¬ 
width of only 5 MHz. For this example, the input-referred rms 
noise voltage of the follow-on circuit is 0.03 mV. The equi¬ 
valent optical noise power of the complete receiver (Pno) is 
given by: 

Pno = [(Vno)2 (B/Bo) + (Vni)2J0.5 /Rp 

Vno = rms output noise voltage of the HFBR-2203/04 
with no bandwidth filtering 

Vni = Input-referred rms noise voltage of the follow-on 
circuit 

B = filtered 3 dB bandwidth 
Bo = Unfiltered 3dB bandwidth of the HFBR-2203/04 
(25 MHz) 

Rp = optical-to-electrical responsivity (mV//iW) of the 
HFBR-2203/04 


minimum optical power budget of 11.8 dB is obtained: 

[-18 dBm -3 dB -( 732.8 dBm)J = 11.8 dB 

Using 8 dB/km optical fiber, this translates into a minimum 
link length of 1475 metres (typical link power budget for this 
configuration is approximately 17.2 dB or 3130 metres with 
5.5 dB/km fiber). 

BANDWIDTH 

The bandwidth of the HFBR-2203/04 is typically 25 MHz. 
Over the entire temperature range of -40° C to +85° C, the 
rise and fall times vary in an approximately linear fashion 
with temperature. Under worst case conditions, tr and tf may 
reach a maximum of 26 ns, which translates to a 3 dB band¬ 
width of: 


, 350 350 

fade - — = = 

tr 26 ns 


13.5 MHz 


The receiver response is essentially that of a single-pole 
system, rolling off at6dB/octave. In order for the receiver to 
operate up to 40 MBd even though its worst case 3 dB 
bandwidth is 13.5 MHz, the received optical power must be 
increased by 3 dB to compensate for the restricted receiver 
transmission bandwidth. 


Note that noise adds In an rms fashion, and that the square of 
the rms noise voltage of the HFBR-2203/04 Is reduced by the 
bandwidth ratio, B/Bo. 

From the receiver data (Electrical/Optical Characteristics) 
taking worst-case values, and applying NO bandwidth filter¬ 
ing (B/Bo =1): 

Pno = [(0.43)2+(0.03)2J0.5 mV = 0.094 mW or-40.3 dBm 
4.6mV//iW 

To ensure a bit error rate less than 10-9 requires the signal 
power to be 12 times larger (+11 dB) than the rms noise as 
referred to the Receiver Input. The minimum Receiver input 
power is then: 

Prmin = Pno + 11 dB = -29.3 dBm 

With the application of a 5 MHz low-pass filter, the band¬ 
width ratio becomes: 

B/Bo = 5 MHz/25 MHz = 0.2 

Note that 25 MHz should be used for the total noise band¬ 
width of the HFBR-2203/04. Inserting this value of the 
bandwidth ratio in the expressions for Pno and Prmin above 
yields the results: 

Pno = 0.042 n\N or -43.8 dBm and Prmin = -32.8 dBm 

Given the HFBR-1201/2 Transmitter optical power Pt = 
-18 dBm at Ip = 40 mA, and allowing a 3 dB margin, a 


PRINTED CIRCUIT BOARD LAYOUT 

When operating at data rates above 10 MBd, standard PC 
board precautions should be taken. Lead lengths greater 
than 20 mm s hould be avoided whenever possible and a 
ground plane should be used. Although transmission line 
techniques are not required, wire wrap and plug boards are 
not recommended. 

OPERATION WITH HEWLETT-PACKARD 
TRANSMITTERS 

Hewlett-Packard offers two transmitters compatible with 
the HFBR-2203/4. Link performance with each transmitter 
is shown below for 25° C operation with HFBR-3000 series 
glass fiber cable. See product data sheets for further 
information. 



HFBR-1201/2 
-17 dBm 
Coupled Optical 
Power 

HFBR-1203/4 
-9.8 dBm 
Coupled Optical 
Power 

HFBR-2203/4 

1200 m 

2100 m 

-27 dBm Sensitivity 

40 MBd 

40 MBd 

HFBR-2203/4 

1800 M 

2800 M 

-32 dBm Sensitivity 

10 MBd 

10 MBd 






HFBR-2203/2204 RECEIVER 


HFBR-2203/2204 RECEIVER 


Absolute Maximum Ratings 


Parameter 

Symbol 

Min. 

Max. 

Unit 

Reference 

Storage Temperature 

Ts 

-55 

85 

°C 


Operating Temperature 

Ta 

-40 

85 

°C 

Note 9 

Lead 

Soldering 

Cycle 

Temp. 



260 

°c 

Note 1 

Time 



10 

sec 

Case Voltage 

VCASE 


25 

V 


Signal Pin Voltage 

VsiGNAL 

-0.5 

1 

V 


Supply Voltage 

Vcc 

-0.5 

7.0 

V 



Eiectrical/Opticai Characteristics 






1 


=o 




Vcc 

SIGNAL 

CASE 

COMMON 


-40° C to +85° C; 4.75 < Vcc ^ 5.25; Rload = 511 H unless otherwise specified 


Parameter 

Symbol 

Min. 

Typl^l 

Max. 

Unit 

Conditions 

Reference 

Responsivitity 

Rp 

5.1 

7 

10.9 

mV/^W 

Ta = 25°C 
at 820 nm 

Note 10 

Figure 3 

4.6 


12.3 

mV//uW 

-40<Ta<+85°C 

RMS Output 

Noise Voltage 

Vno 


.30 

.36 

mV 

Ta = 25°C, 

Pin = OaiW 

Figures 4, 7 


.43 

mV 

-40<Ta <85° C, 
PlN= 0 AiW 

Input Power 

PR 



-12.6 

dBm 

Ta-25°C 

Note 2 



55 

AtW 



-14 

dBm 

-40<Ta<85°C 



40 

mW 

Output Impedance 

Zo 


20 

1 


a 

Test Frequency = 
20 MHz 


DC Output Voltage 

Vodc 


.7 


V 

Pin = 0 /iw 


Power Supply Current 

Icc 


3.4 1 

6.0 

mA 

Rload = « 


Equivalent N.A. 

NA 


.35 ! 





Equivalent Diameter 

Dr 


250 ' 


Aim 


Note 3 

Equivalent Optical Noise 
Input Power 

Pn 


-43.7 

-40.3 

dBm 




.042 

.094 

iMI 


Dynamic Characteristics 

-40° C to +85° C; 4.75 < Vcc ^ 5.25; Rload = 511 fl, Cload = 13 pF unless otherwise specified 


Parameter 

Symbol 

Min. 

Typ.Pl 

Max. 

Units 

Conditions 

Reference 

Rise/Fall Time, 

10% to 90% 

tr, tf 


14 

19.5 

ns 

Ta^'25°C 

Pin = 10 mW Peak 

Note 5 





26 

ns 

-40<Ta<85°C 

Figures 8, 9 

Pulse Width Distortion 

tphl — tpih 



2 

ns 

Pin = 40 AtW Peak 

Figure 9 

Overshoot 



4 


% 

Ta = 25°C 

Note 6 

Figures 8, 9 

Bandwidth 



25 


MHz 



Power Supply 

Rejection 

Ratio (Referred to 

Output) 

PSRR 


50 


dB 

at 2 MHz 

Note 7 

Figures 5, 6 


Notes: 

1. 2.0 mm from where leads enter case. 

2. If Pin < 40 )uW, then pulse width distortion may increase. At Pin = 80 /xW and Ta = 80° C, some units have exhibited as 
much as 100 ns pulse width distortion. 









Notes (cont.): 

3. Dr is the effective diameter of the detector image on the plane of the 
fiber face. The numerical value is the product of the actual detector 
diameter and the lens magnification. 

4. Typical specifications are for operation at Ta = 25° C and Vcc = 5.0V. 

5. Input optical signal is assumed to have 10% — 90% rise and fall times 
of less than 6 ns. 

6. Percent overshoot is defined as; 

VPK - Vioo% ^ See Figure 16. 


Output referred P.S.R.R. is defined as 

, /VpOWER SUPPLY RIPPLE \ 

20 log (- - ---) 

\ VOUT RIPPLE / 


8. It is essential that a bypass capacitor (0.01 /xF to 0.1 /zF ceramic) be 
connected from pin 4 (Vcc) to pin 3 (circuit common) of the receiver. 
Total lead length between both ends of the capacitor and the pins 
should be less than 20 mm. 

9. HFBR-3000 series Fiber Cable is specified at a narrower temperature 
range,-20° C to 85° C. 

10. VouT = VoDC — (Rp X Pin). 



400 480 560 640 720 800 880 960 1040 

X-WAVELENGTH-nm 

Figure 3. Receiver Spectrai Response 
Normaiized to 820 nm 



0.1 1.0 10 100 
f-FREQUENCY-MHz 


Figure 4. Receiver Noise Spectrai 
Density 



f-FREQUENCY-MHz 


Figure 5. Receiver Power Suppiy 
Rej. vs. Freq. 



Figure 6. Power Suppiy Rejection Test Circuit 



Figure 7. RMS Output Noise Voitage Test Circuit 
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HFBR>2203 RECEIVER 


HFBR-2204 RECEIVER 


1.95 (.078) DIA. HOLES ACCEPT A 1.95 (.078) DIA. HOLES ACCEPT A 

2-56 SELF TAPPING SCREW 2-56 SELF TAPPING SCREW 




RECEIVER PCB LAYOUT DIMENSIONS 



DIMENSIONS IN MILLIMETRES (INCHES). 

Figure 10. Mounting Dimensions 


HEWLETT-PACKARD STYLE CONNECTOR (Used in HFBR-3000/3100, Option 001 Cable Assemblies). 


HFBR-4000 CONNECTOR 



SMA STYLE CONNECTORS 


TYPE A TYPE B 

(Used in HFBR-3000/3100, Option 002 Cable Assemblies). (Not Available from Hewlett-Packard) 



Figure 11. Fiber Optic Connector Styles 
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Horizontal PCB Mounting 

Mounting at the edge of a printed circuit board with the 
lock nut overhanging the edge is recommended. 

When bending the leads, avoid sharp bends right where the 
lead enters the backfill. Use needle nose pliers to support 


the leads at the base of the package and bend the leads as 
desired. 

When soldering, it is advisable to leave the protective cap 
on the unit to keep the optics clean. 



MOUNTING HARDWARE: HFBR-4201 (HFBR-2203) 
1 EMI/ESD SHIELD 
1 1/4-32 NUT 

1 1/4x.005 INCH WASHER 

2 2-56 SELF TAPPING SCREWS 
1 MOUNTING BRACKET 


MOUNTING HARDWARE: HFBR-4202 {HFBR-2204) 
1 EMI/ESD SHIELD 
1 1/4-36 NUT 

1 1/4 X .005 INCH WASHER 

2 2-56 SELF TAPPING SCREWS 
1 MOUNTING BRACKET 


Ordering Guide 


Transmitter: 

HFBR-1201 

HFBR-1202 

HFBR-1203 

HFBR-1204 

Receiver: 

HFBR-2203 

HFBR-2204 

Mounting 

Hardware: 

HFBR-4201 


HFBR-4202 


(HP Connector Compatible) 
(SMA Connector Compatible) 
(HP Connector Compatible) 
(SMA Connector Compatible) 

(HP Connector Compatible) 
(SMA Connector Compatible) 


(HP Connector Compatible) 
(SMA Connector Compatible) 


Fiber Optic Cable — see data sheets 

HFBR-3000 Single Channel Connectored — Custom 
Lengths 

HFBR-3100 Dual Channel Connectored — Custom 
Lengths 

Note: Option 001 specifies HFBR-4000 connector and 
Option 002 specifies SMA connectors. 

HFBR-3001 Single Channel Connectored — 10 metres 
(HFBR-4000 connectors) 

HFBR-3021 Single Channel Connectored — 10 metres 
(SMA connectors) 

HFBR-3200 Unconnectored Single Channel — Custom 
Lengths 

HFBR-3300 Unconnectored Dual Channel — Custom 
Lengths 
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m 


HEWLETT 

PACKARD 


HIGH SPEED 

HFBR-0221 

FIBER OPTIC 

HFBR-0222 

HFBR-0223 

TRANSCEIVERS 

HFBR-0224 


TECHNICAL DATA JANUARY 1986 


Features 

• GUARANTEED LINK PERFORMANCE 

• DISTANCE/DATA RATE TRADEOFF ALLOWS 
INCREASED OPTICAL POWER BUDGET AT 
LOWER DATA RATES 

• TTLI/0 

• 20 MBAUD DATA RATE (CAN BE MODIFIED 
FOR 40 MBd OPERATION) 

• COMPATIBLE WITH MOST DATA FORMATS 

• AVAILABLE WITH HP OR SMA STYLE 
CONNECTORS 

• LINK LENGTHS TYPICALLY GREATER THAN 
1 km AT 20 MBd 

Applications 

• DESIGN AID FOR HIGH SPEED FIBER OPTIC 
COMPONENTS 

• DATA ACQUISITION AND PROCESS CONTROL 

• SECURE DATA COMMUNICATION 

• EMC REGULATED SYSTEMS (FCC/VDE) 

• EXPLOSION PROOF SYSTEMS 

• WEIGHT SENSITIVE SYSTEMS (e.g. AVIONICS, 
MOBILE STATIONS) 

Description 

The HFBR-0221/2/3/4 High Speed Fiber Optic Transceiv¬ 
ers are printed circuit board assemblies containing HFBR-1201/ 
-1202 Transmitters, HFBR-2203/-2204 Receivers and sup¬ 
port circuitry to provide TTL input and complementary 
TTL outputs. The performance of these transceivers at 
20 MBd has been characterized over 0°C to 70°C and total 
link performance with HFBR-3000 Fiber Cable/Connector 
Assembly is guaranteed. 

Mechanical Dimensions 

63.5 {2,5J 



These transceivers are optimized for 20 MBd operation. 
However, the support circuitry on the printed circuit board 
can be optimized for other data rates. Recommendations 
for component values and anticipated performance for 
operation at 1 MBd, 5 MBd and 40 MBd are included in the 
“Application Information” section. 

There are two transceiver designs (available with HP or 
SMA "style connector ports) which accommodate various 
data formats. The HFBR-0221/0222 transceivers are optim¬ 
ized for data formats which have 50 percent duty factors 
such as Manchester and biphase. The HFBR-0223/-0224 
transceivers are designed for arbitrary data formats includ¬ 
ing most NRZ schemes (see “Circuit Description” for 
details). 

The transceivers can be mounted via an edge card con¬ 
nector, either parallel or perpendicular to a reference 
printed circuit board. A right angle edge card connector is 
included with each transceiver for parallel mounting. 


6.35(0.25} 

DIMENSIONS ARE IN MILLIMETRES (INCHES) 



2.9 (0.12) 


6 CONTACTS 4,0 (0.16) SPACING-^ II H H l| II H \ PARALLEL 

PERPENDICULAR AMPHENOL 225-20621-103 

NOT INCLUDED WITH HFBR-022X 
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Absolute Maximum Ratings 


Symbol 


Recommended Operating 
Conditions 


Applie d Vol tage 
Data, Data 
+Vcc, Data In 



Max. Units 


5.25 



Operating 

Temperature 

Duty Factor 


HFBR-0221/22 

Pkp 


33 

67 

HFBR-0223/24 

Ur 


5 

95 

Data Rate Range 



0.01 

20 


Electrical/Optical Characteristics 

(Recommended operating conditions for transceiver optimized for 20 MBd apply, unless otherwise specified) 


Optical Power Budget 
HFBR-Q221/2 _ 

HFBR-0223/4 

Pulse Distortion 
HFBR-0221/2 _ 

HFBR-0223/4 

Data Output Response Timel^! 

Transceiver 
Propagation Delayl^i 

Power Consumption 
+Vcc 
-Vcc 

Transmitter Output 
Optical Power 
Power coupled into 
HFBR-3000 Fiber Cable/ 
Connector Assembly^'*^ 

Data In is high, Ta = 25° C 

Power Coupled into Siecor 
100/140 jxm Fiber Cable 
or Equivalent!®^ 

Optical Rise and Fall Times 
Receiver Optical Sensitivity 

HFBR-0221/2 

HFBR-0223/4 


TTL Gate Fanout 


WARNING: OBSERVING THE TRANSMITTER OUTPUT 
POWER UNDER MAGNIFICATION MAY CAUSE INJURY 
TO THE EYE. When viewed with the unaided eye, the 
infrared output is radiologically safe: however, when 


Symbol 

Conditions 

Min. 

Typ. 


When used with HFBR-3000 

Fiber Cable/Connectors, 

9 

15.5 

UrD 

Data Rate = 20 MBd 

BER = 10-9 

5 

11 

tPLH~ 



7 

tPHL 



2 

tr 



7 

tf 


■n 

5 

tPLH, 

tPHL 


■ 

70 



Typ. Max. Units 


Data In is high, Ta ~ 25°C 

0<Ta< 70°C 
Data in is high 

Data In is High, Ta = 25° C 


15.8 22.4 


10% to 90% 



viewed under magnification, precaution should be taken to 
avoid exceeding the limits recommended in ANSI 
Z136.1-1981. 

(See notes on page 6-40) 
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Test Set-up 

Equipment Needed 

1. Dual power supply (HP 623613) 

2. 100 MHz oscilloscope (HP 1725A) 

3. Active oscilloscope probe and probe tip (HP 1120A/ 
1122A) 

4. 10:1 divider for oscilloscope probe (HP 10241 A) 

5. 50 MHz pulse generator (HP 8082A) 

6. Miscellaneous cables and connectors 


Procedure 

1. Connect fiber cable and edge card conector to the 
transceiver board. 

2. Adjust the power supply to -t-5 V and -5 V. Then con¬ 
nect to the transceiver board as shown below. Take 
care not to exceed the recommended operating voltage. 

3. Adjust the pulse generator for TTL level square wave 
(+3 V) with a 5 nsec, edge transition time and then con¬ 
nect to the transceiver board. 

4. Use the oscilloscope with the active probe and 10:1 
divider to observe the input and output waveforms. 



Notes: 

1. The data out observed through the active probe exhibits overshoot at the rising edge. This overshoot will disappear if the output is 
loaded to drive a TTL input. 

2. Oscilloscope inputs should be terminated into 50 ohms. 

3. The active probe should be set on DC for observation of lower data rates. The offset on the active probe should be off. 

4. The active probe is used to avoid reflection in the observed signal through impedance matching. 

5. If necessary clean the optical port of the fiber connectors with Acetone before connecting them to the transceivers. 


Ordering Information 



Connector 

Style 

Data Format 

HFBR-0221 

HP 

33 to 67% Duty Factor 
(For use with code schemes 

HFBR-0222 

SMA 

such as Manchester 
and Biphase) 

HFBR-0223 

HP 

5 to 95% Duty Factor 
(For use with code schemes 

HFBR-0a24 

SMA 

such as NRZ and NRZI) 


Fiber Optic Cable (See Data sheets) 

HFBR-3000 Single Channel Connectored — 

Custom Lengths 

HFBR-3100 Dual Channel Connectored — 

Custom Lengths 

NOTE: Option 001 specifies HFBR-4000 (HP) connector and 

Option 002 specifies SMA style connectors. 

HFBR-3001 Single Channel Connectored — 10 metres 
(HFBR-4000 connectors) 

HFBR-3021 Single Channel Connectored — 10 metres 
(SMA connectors) 

HFBR-3200 Unconnectored Single Channel — 

Custom Lengths 

HFBR-3300 Unconnectored Dual Channel — 

Custom Lengths 
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Application Information 

TRANSCEIVER CIRCUIT DESCRIPTION 

There are separate transmitting and receiving circuits that 
function independently so data may be simultaneously 
sent and received without mutual interference. 

Transmitting Circuit 

On the transmitter side, the DATA IN terminal operates 
from TTL-level signals; the HFBR-1201/2 Transmitter is off 
(Pt = 0) with DATA IN low, and is on with DATA IN high. 
Ri 2 holds the input low in the absence of anything 
connected. In this condition, the output transistor of U3 is 
on, and the current from R 2 is taken to ground through 
CRi, making the voltage at the anode of the HFBR-1201/2 
transmitter low enough to hold the LED off, yet allow it to 
be slightly forward biased (by the forward voltage on CRi) 
so it can be turned on with little delay. With insignificant 
forward current in the LED, C 3 is discharged. When DATA 
IN is raised, the output transistor of U3 is turned off, 
allowing the current from R2 to enter the LED; there is an 
initial rush of current as C3 charges, thus peaking the LED 
turn-on. In steady state "on”, LED current is limited by the 
sum of R 2 and R 3 , but during turn-on current is limited by 
R 2 only, so the peak-to-dc current ratio is approximately 
(R 2 + R 3 )/R 2 . During turn-off, until C 3 is partly discharged, 
the voltage on C 3 will apply a small reverse voltage to the 
LED, thus peaking its turn-off as long as the voltage on C 3 
remains higher than the voltage at the anode of CRi. 
Receiving Circuit 

On the receiving side there is a similar relationship 
between the optical power and the TTL-level signals; that 
is, a rising input optical power excursion will normally 
cause a logic high DATA OUT. 

Under steady-state conditions of optical input, both the 
positive and negative inputs of U1 are at ground potential, 
so the output of U1 is near zero and therefore capable of 
excursions either up or down in response to changes at its 
input. U2 is a comparator; when connected as shown It 
has positive feedb ack fro m DATA OUT when DATA OUT 
is high, and from DATA OUT when DATA OUT is low. 
This positive feedback makes it operate as a Schmitt cir¬ 
cuit, the hysteresis thresholds being established by the 
voltage division ratios in R 11 , Rg when DATA OUT is high 
and In Rio, Rs when DATA OUT is low. 

Under dynamic conditions, a rise in optical input power 
causes the voltage at pin 2 of the HFBR-2203/-2204 to fall. 
This fall Is ac-coupled by On to the input, pin 1, of U1, 
where it is amplified and converted to a balanced output 
signal, rising at pin 8 and falling at pin 7. The falling signal 
coupled by C 13 to U2 will, if the amplitude exceeds the 
hysteresis threshold, cause U2 to latch a logic high at 
DATA OUT. Similarly, a drop in optical Input power will 
cause U2 to latch a logic high at DATA OUT (low at DATA 
OUT). 

After a change In optical input power, the U1 amplifier cir¬ 
cuit may return to steady-state conditions, but U2 holds 
the logic state until an opposite excursion occurs unless 
there is a noise-voltage excursion that causes logic rever¬ 
sal. Consequently, the threshold set at U2 must be high 
enough that neither electromagnetic interference coupled 
from elsewhere on the circuit board, nor Receiver noise 
amplified through U1 can cause a false change. On the 
other hand, if the threshold Is set too high, the Receiver 


would require inappropriately large changes in optical 
input power in order to make U2 change state properly. 

Within the limits of its dynamic range, U1 operates line¬ 
arly, so the threshold at U2 can be referred to the Input of 
U1 as an equivalent threshold voltage (i.e., divided by the 
gain of U1). Similarly, the HFBR-2203/-2204 Receiver 
makes a linear conversion of optical input to voltage out¬ 
put (typically 7 mV per /uW), so the U2 threshold can be 
referred to the optical input as an equivalent optical power 
level. Consequently, changes of either the gain of U1 or 
the threshold at U2 affect the threshold-equivalent Input 
power. 

Likewise, the rms noise voltage at the input of U1 can be 
referred to the optical Input as noise-equivalent Input 
power. 

Sensitivity is defined relative to noise and threshold, as the 
optical input power excursion needed to obtain reliable 
operation. It can be improved by applying bandwidth filter¬ 
ing to reduce the noise amplitude. Since the HFBR-2203/ 
-2204 Receiver is well shielded, its output noise is due only 
to shot and thermal noise, for which the amplitude varies 
as the square root of the bandwidth. Consequently, apply¬ 
ing bandwidth filtering at the output of the Receiver 
reduces the noise in the rest of the circuit. How this is 
done and with what benefit is discussed in the section on 
“Sensitivity Improvement with Data Rate Reduction”. 

Bandwidth filtering is useless unless interference (EMI) is 
less than the filter-reduced noise. For this reason the 
impedances to ground at the inputs of U1 must be bal¬ 
anced, even though the input signal from the HFBR-2203/ 
-2204 Receiver is single-ended. This is done by making Rs 
the same value as Re, and On the same as C 12 . This 
makes the impedances balanced because the internal 
impedance of the Receiver’s output is very low, and only 
low values of R 13 are used for bandwidth filtering. Further 
neutralization of EMI is achieved by making the traces 
connecting to the Inputs of U1 of approximately the same 
length and located as close together as possible. 

DESIGN DIFFERENCES 

(HFBR-0221/-0222 and HFBR-0223/-0224) 

The two versions of the Transceiver are designed with dif¬ 
ferent data-handling objectives. The HFBR-0221/-0222 is 
intended for use with signals having a nearly 50% duty fac¬ 
tor (such as Biphase or Manchester coded signals). The 
HFBR-0223/-0224 is intended for use as an edge detector 
(differentiator); with a very short time constant at C13 and 
Ci4, the voltage levels are restored so rapidly that 
response time is virtually unaffected by the time differen¬ 
ces between transitions in optical power, and for this 
reason it is capable of dealing with an arbitrary data for¬ 
mat, such as NRZ and NRZI coded signals. 

The difference in response modes is shown in Figure 1. It 
Is clear that for the HFBR-0223/-0224 version, the edge 
timing is restricted only at the low end (minimum edge 
spacing or maximum signalling rate), where encroachment 
of one pulse might affect the next. For the HFBR-0221/ 
-0222 version, a duty factor much more or much less than 
50% would reduce the signal-to-noise ratio and also add 
propagation delay distortion. 

Circuit adjustments to realize these differences in perfor¬ 
mance are mainly in the receiving side. Obviously, for the 
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DUTY FACTOR = 50% 


DUTY FACTOR 50% 


DIFFERENTIAL 
INPUT TO U2 
(COMPARATOR) 




. HFBR-0221/2 - REQUIRES NEARLY 50% DUTY FACTOR 


DISTORTED OUTPUT 


DIFFERENTIAL 
INPUT TO U2 
(COMPARATOR) 


INCOMPLETE 

TRANSIENT 



MARGIN 

REDUCTION 


b. HFBR-0223/4 ARBITRARY EDGE TIMING UNDISTORTED BUT MAY HAVE REDUCED MARGIN FROM ENCROACHMENT OF NEXT TRANSITION. 

Figure 1. Transceiver Response Waveforms 

HFBR-0221/-0222 version it is necessary only to make the On the transmitting siije the difference is very small. Both 

time constants of C 13 and Cu long enough to couple a versions are operated at the same steady-state input cur- 

rectangular waveform to the inputs of U2, then set U1 for rent to the HFBR-1201/-1202 Transmitter LED, but they 

high gain and make the thresholds at U2 the value which have different peak-to-dc current ratios. The purpose of 

provides a threshold-to-noise ratio greater than six. For the peaking is main|y to charge the LED and stray capac- 

the HFBR-0223/-0224 version the time constant of C 13 , Ci4 itances, so the 2:1 peak-to-dc current ratio in the HFBR-0221/ 

must be less than a third of the shortest time desired -0222 version does not overstress the LED even though 

between successive edges. The peak amplitude of pulses the 80 mA peak exceeds the 40 mA data sheet specifica- 

reaching L)2 will be limited by the short time constant, a tion for that part. In the HFBR-0223/-0224 version, the 

situation which can be remedied somewhat by lowering peaking is slightly reduced to make sure the trailing edge 

the gain of U1 (thus raising its bandwidth). This, in turn will of the peak will not be sensed by the receiving circuit as a 

require reduction of the threshold at U2. negative data transition. 

There is a limit to how far the U2 threshold can be reduced 

without making it too vuinerable to EMI from the transmit- CIRCUIT LAYOUT CONSIDERATIONS 
ting side. Because of these design constraints, the accom- In so far as possible, given the limited space, the sensitive 

modation of arbitrary data format is obtained at the portions of the receiving circuit are spaced away from the 

expense of sensitivity; that is, the HFBR-0223/-0224 ver- parts of the transmitting circuit that have large excursions 

Sion requires excursions of optical input power slightly of current and voltage. Components that have no signal 

higher than the excursions required by the HFBR-0221/- function (power supply decoupling elements) are placed in 

0222 version. the space between the receiving and transmitting circuits 

There is also a limit to how much gain adjustment is pos- the shielding Traces connecting to 

sible at U1. The maximum possible gain is 400 with Rr = 0, ® ^ T 

so the gain increase that is available is approximately 6 dB ^close y spaced. Of course a ground-plane 

(i.e. x4 because of the linear relationship to input power). Tno m f . 

Raising the gain by a factor of four permits sensitivity ‘P® HFBR-4201/-4202 Mounting Hardware are installed. 

improvement by the same ratio if the noise bandwidth The transmitting side requires only a single +5 V power 

is reduced by sixteen times. supply. Because of the large excursion currents in the 
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LED, shunt drive Is used to minimize reaction on the 
power supply, which Is shared by the receiving circuit. 
There is also decoupling by Li,Ci,C 2 in addition to the 
+5 V supply input bypass, Cis.Cie. 

On the receiving side, the -5 V supply has only the input 
bypass Ce.C? and single decoupling for U1 by L 2 ,C 8 . 
Since the +5 V supply is shared with the transmitting cir¬ 
cuit, considerable decoupling is needed to reduce 
interference. For U2 there is the first stage, L 4 , C 4 , Cs: for 
U1 a second stage, La.Cg; and for the HFBR-2203/-2204 
Receiver a third stage, R 4 ,Cio. 

SENSITIVITY IMPROVEMENT WITH 
DATA RATE REDUCTION 

In a well-shielded receiver circuit, sensitivity is not limited 
by electro magnetic interference (EMI), but rather by ran¬ 
dom (Gaussian) noise for which the amplitude varies as 
the square root of the bandwidth. Sensitivity is defined as 
the amplitude of signal power needed to obtain sufficiently 
low Bit-Error Rate (BER), also known as Probability of 
Error, P©. Obtaining Pe < 10-9 in an ac-coupled circuit with 
hysteresis, such as used in HFBR-0221/-0222 and HFBR- 
0223/-0224, requires 

a ) T > 6N to prevent false transition of output 
b ) P > (T + 6N) to assure desired transition, 
where 

N = noise-equivalent input power (/uW) 

T = threshold-equivalent input power (;uW) 

P = excursion amplitude of input power (juW) 

Noise reduction by filtering allows sensitivity Improvement 
by reducing the noise amplitude. The filtered noise has 
amplitude, N in a bandwidth, B and the filtered/unfiltered 
noise ratio is: 

N/Nq = [B/BoJ°'® as described above, 
where 

No = reference noise in a bandwidth, Bq 
Bq = 25 MHz, the unfiltered 3-dB bandwidth of the 
HFBR-2203/4 Receiver 


With noise reduced by the factor N/Nq, the threshold may 
be reduced by the same factor, and this allows the input 
excursion power to be reduced by N/Nq, while still obtain¬ 
ing Pe < 10-9. If the noise is reduced by filtering, but no 
threshold adjustment is made, there is still some sensitivity 
improvement, but the improvement factor may be consid¬ 
erably less: 

P/Pq = N/Nq for threshold adjustment: T/Tq = N/Nq 
P/Pq = (1 + N/No)/2 for no threshold adjustment 

Bandwidth reduction is accomplished by lengthening the 
time constant at the output of the HFBR-2203/-2204 
Receiver. The bandwidth, B, obtained by doing this is: 

B = 1/[(2 <7r» (Req) (C 17 )] 
where 

Req = equivalent resistance of Rs and R 13 in parallel = 
1/(1/R5 + 1/R13) 

Ci 7 = capacitance added in parallel with Rs 
Threshold reduction can be done either by raising the gain 
of U1 or lowering the hysteresis set at U2, or by a combi¬ 
nation. The simpler of the two is raising the gain of U1, 
since that requires changing the value of only one resistor, 
R 7 : lowering R 7 raises the gain. The hysteresis setting at 
U2 should be kept balanced, so its reduction requires low¬ 
ering Rs and Rg or raising R 10 and R 11 . It may even be 
necessary to change all four, since their values affect the 
time constant with C 13 and C 14 . The HFBR-0221/-0222 
requires a long time constant, while the HFBR-0223/-0224 
requires the time constant be kept short. 

Bandwidth reduction will, or course, reduce the speed of 
response, and therefore the signalling rate will be reduced. 
A good rule for relating signalling rate to bandwidth is the 
ratio: two baud per hertz; that is, a 2 MHz bandwidth 
allows 4 MBd signalling. 

A set of recommended component values and the antici¬ 
pated result of such selection is listed in Table 1. 


Table 1. Recommended Component Values and Typical Transceiver Performance (0°C to 70° C) 
For HFBR-0221/-0222: (0.33 < Duty Factor < 0.67) 



1 MBd 

5 MBd 

20 Mid 

SOlilBd 

Ri 3 (ohms) 

100 

100 

zero 

zero 

C17 (pF) 

3300 

680 

100 

100 

R7 (ohms) 

zero 

20 

110 

402 

Rs and Rg (ohms) 

1 1.0 k 

1.0 k 

1.0 k 

1.0 k 

Bioand R 11 (ohms) 

26.1 k 

14.7 k 

14.7 k 

14,7k 


Minimum Power Budget (dB) 

I For Cabling Loss 


Cable Length (metres) 

I m 5 5 dB/km 
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Table 1. Recommended Component Values and Typical Transceiver Performance (0°C to 70° C) (cont.) 
For HFBR-0223/-0224: (0.05 < Duty Factor < 0.95) 


Ri 3 tohms) 

'Ct7lpF). 

Hr (ohms) 

Ci 3 and Ci 4 (pF) 

Ra and Ra (ohms) 
Rio and Rii (ohms) 


1 MBd 

5 MBd 

20 MBd 

100 

100 

zero 

3(^00 

680 

100 

62.5 

402 

1620 

1000 

220 

68 

0,215k 

0.215k 

0.215k 

8.26 k 

8.26 k 

8.25 k 



Minimum Power Budget (dB) 

I For Cabling Loss 


Cable Length (metres) 

r @5.5 dB/km 


Schematic 
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COMPONENTS LIST 


Common Components 


Resistors 

Part Description 

Ri 

lOKH; 1%: 1/8W 

R4 

51.1 n; 1%: 1/8W 

R5,6,12 

iKn:i%i/8W 

R13 

0 n (same as W 3 ) 

Capacitors 

Cl, 5,6 ,8, 9,11,12,16 

0.1 /zF ceramic 

C2 

47 /xF tantalum 

C3,17 

100 pF 

C4,7,15 

4.7 /xF tantalum 

Cio 

1/xF ceramic 

Inductors 

Li ,2,3,4 

2.7/xH±10%; 

Q = 40 @ 7.9 MHz 
dc res. = 0.55 ohms 

Diode 


CRi 

1N3064 

Integrated Circuits 

U1 

LM-733C 

U2 

LM-360N 

U3 

Optional Jumpers 

Wl,2,3 (W3 = Ri3) 

MC-75451 


PRINTED CIRCUIT BOARD LAYOUT 


COMPONENT SIDE 



PRODUCT SPECIFIC COMPONENTS 


rtBi-0221/-ol22 


Resistors 

R2 43.on;l%;1/2W 

Ra 42.2a;1%;1/8W 

R7 110n;1%;1/8W 

R8.9 1K.oa%;1i8W 

R 10.11 14.7K a; 1%; 1/8W 

51,0 a; 5%; 1/2W 
31.6 a;1%; 1/8W 
1.62K a;1%; 1/8W 
.215 a; 1 %; Vm 
a.25K a; 1 %: i/ew 

1 Capibitors 

Ct3,i4 0.1 juF ceramic 

68 pF 


FIBER OPTIC COMPONENTS 


HFBR.0221/.0223 


Tx 

HFBR-T201 

HpiffTIoa 

Rx 

HFBR-2203 

HFBR-2204 

.Mounting 



Hardware 

HFgR-42p1 

HFBR-4202 


CIRCUIT SIDE 















HEWLETT 

PACKARD 
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Features 

• GUARANTEED PERFORMANCE: 

60 MHz Bandwidth at 5 V Reverse Bias 
Low Capacitance: Less than 1.6 pF 
0.29 A/W Minimum Responsivity 
Low Dark Current: Less than 300 pA 

• MATES DIRECTLY WITH HP AND SMA STYLE 
CONNECTORS 

• RUGGED, ISOLATED MINIATURE METAL 
PACKAGE WITH FACTORY ALIGNED OPTICS 

Applications 

• HIGH SPEED FIBER OPTIC LINKS 

• WIDE BANDWIDTH ANALOG FIBER OPTIC 
LINKS 

• HIGH SENSITIVITY, LOW BANDWIDTH LINKS 

• OPTICAL POWER SENSOR 




Description 


The HFBR-2207/8 Fiber Optic Receiver is a silicon PIN 
photodiode mounted in a rugged metal package. Well 
suited for high speed applications), the HFBR-2207/8 Fiber 
Optic Receiver has low capacitance and low noise. The 
high coupling efficiency of the miniature package provides 
a minimum of 0.29 A/W responsivity. Receiver responsivity 
includes the optical power lost in coupling light from the 
fiber onto the PIN photodiode as well as the responsivity 
of the PIN photodiode itself. 

The HFBR-2207 mates with HFBR-4000 Connectors and 
the HFBR-2208 mates with SMA style connectors. 

The HFBR-2207/8 is a member of the family of transmit¬ 
ters and receivers which use the miniature package. HP 
also offers connectored and unconnectored 100/140 /urn 
fiber cable in simplex and duplex configurations. 

Mechanical Dimensions 

HFBR-2207 HP CONNECTOR COMPATIBLE 


I PIN PHOTODIODE 
j— LENS 

/ ,— WINDOW 



CONNECTOR 

FERRULE 


Cross Sectional View 


HFBR-2208 SMA STYLE COMPATIBLE 



AMBER 

BACKFILL 


PIN 

FUNCTION 

1 

CASE 

2 

ANODE 

3 

CATHODE 

4 

NC 



PIN 

FUNCTION 

1 

CASE 

2 

ANODE 

3 

CATHODE 

4 

NC 



DIMENSIONS IN MILLIMETRES (INCHES) 
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HFBR-2207/2208 PIN PHOTODIODE 

Absolute Maximum Ratings 


HFBR-2207/2208 PIN PHOTODIODE 


Parameter 

Symbol 

Min. 

Max. 

Storage Temperature 

Ts 

-55 

85 

Operating Temperature 

Ta 

-55 

85 

Lead 

Temp. 



260 

Cycle 

Time 



10 

Reverse Bias Voltage 

Vr 

-0.5 

50 

Voltage, Case-to-Junction 

Vc 


100 




Electrical/Optical Characteristics 

-55° C to +85° C; Vr = 5 V; Pr = -20 dBm at 820 nm unless otherwise specified. Typical data at Ta = 25° C. 


Parameter 

Effective Optical Port 
DC Responsivity 


Dark Current 

Noise Equivalent Power 

Total Capacitance 
Series Resistance 
Equivalent N.A. 
Equivalent Diameter 
Case Isolation Resistance 


Symbol 

Rp 


Typ. 

Max. 

Unit 

Conditions 

Reference 

0.38 

0.40 

A/W 

HFBR-3000/3100 
100/140 /im Fiber 

N.A. = 0.28, g = 2 

Fig. 1,2, 3,8 

50 

300 

pA 

Ta = 25°C Pr=0juW 
Vr = 20 V 

Fig. 4, 9 


3.4 X 

10-14 

w 

/hz 


Note 5 

1.3 

1.6 

PF 


Fig. 5 

5 

10 

n 




Vc = 100 V 


Note 3 

Note 2, Fig. 9 


Dynamic Characteristics 

Ta = 25° C, Rload = 50 CL, Pr = -20 dBm at 820 nm unless otherwise specified. 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Conditions 

Reference 

3 dB Bandwidth 

BW 

60 

100 


MHz 

Vr = 5 V 

Fig. 6, 7 



150 

250 



Vr = 20 V 

Fig. 10 

Rise/Fall Time (10-90%) 

tr.tf 


3.5 


ns 

Vr = 5 V 

Note 4 

Relative Incremental 
Response 

ARp/Rp 


0.5 


% 

Pr<- 20 dBm 

Vr = 6 V 

Fig. 8 

Note 6 


Notes: 

1 . 2.0 mm from where leads enter case. 

2 . Vc (100 V) is applied simultaneously to Pin 2 and Pin 3 with 
respect to Pin 1. 

3. Dr is the effective diameter of the detector image on the 
plane of the fiber face. The numerical value is the product of 
the actual detector diameter and the lens magnification. 

4. Rise/Fall time is calculated from the equation: 


" ' 3dBBW (MHz) 

5. For (X, f, Af) = (820 nm, 100 Hz, 6 Hz) where f is the fre¬ 
quency for a spot noise measurement and Af is the noise 
bandwidth, NEP is the optical flux required for unity signal/- 
noise ratio normalized for bandwidth. 


where In/\/^ is the bandwidth — normalized noise current 
computed from the shot noise formula: 

In/n/aF = \/2qlD = 17.9 x 10"15 y/Ip (A/yiHz) where Id is nA. 
Relative incremental response is defined as: 


ARp Rac (Pr) — Rac (-25 dBm) 

X 100% = - X 100% 

Rp , Rac (-25 dBm) 

where: 

Rac = Small signal AC (20 MHz, -30 dBm) response 
Pr = DC optical power incident on port. 
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Id - DARK CURRENT-nA Rp (X)/Rp (820 


Vr = 5 V; Pr = -20 dBm at 820 nm;.TA = 25®C unless otherwise specified. 



X-WAVELENGTH-nm 


Figure 1. Normalized Responsivity 
vs. Wavelength 


Ta - ambient TEMPERATURE-‘C 

Figure 2. Normalized Responsivity 
vs. Ambient Temperature 


Vr - REVERSE VOLTAGE - V 

Figure 3. Responsivity vs. Reverse 
Voltage 



Ta - AMBIENT TEMPERATURE - "C Vr - REVERSE VOLTAGE - V Vr - REVERSE VOLTAGE - V 

Figure 4. Dark Current vs. Ambient Figure 5. Capacitance vs. Reverse Figure 6. 3 dB Bandwidth vs. Reverse 

Temperature Voltage Voltage 



4-76 







TRANSMITTER 

HFBR-1203 


HP 4145 

SEMICONDUCTOR 

PARAMETER 

ANALYZER 


PHOTODYNE 
T 150 
IDETECTOR 


DUT 

I HFBR-2207/-2208 


Figures. Test Set-up 


HP 8501A 
STORAGE 
NORMALIZER 


HFBR-2207/-2208 


HP 9836 
COMPUTER 


HP11600B I 

transistor! 

FIXTURE I 


HP 8505A 
NETWORK 
ANALYZER 


HFBR-3000A3001 
(1 METRE LENGTH) 


HP 6205B 
DC SUPPLY 


RFRAB HP8503A 
PORT 2 S-PARAMETER 

BIAS IN ‘•‘EST set 

PORTI^ PORT 2^ 


820 nm LASER DIODE 


BIAS 

NETWORK 



HP6216B 

HP^Vw 

DC SUPPLY 

8447E^ 



Figure 10. Bandwidth Measurement Set-up 


Mechanical Description 

The HFBR-2207 and 2208 fiber optic receivers are housed 
in rugged metal packages intended for use with the HP or 
SMA style connectored fiber cables. The low profile pack¬ 
age is designed for direct mounting on printed circuit 
boards or through panels without additional heat sinking. 
A flat on the mounting threads of the device is provided to 
prevent rotation In all mounting configurations and to pro¬ 
vide an orientation reference for the pin-out. Hardware is 
available for horizontal mounting applications on printed 
circuit boards. The hardware consists of a stainless steel 
mounting bracket fastened directly to the printed circuit 
board with two stainless steel self-tapping screws and a 
nut and washer for fastening the device in the bracket. A 


metal shield which snaps directly on the mounting bracket 
is also available for unusually severe EMI/ESD environ¬ 
ments. When mounted in the horizontal configuration, the 
overall height of the component conforms with guidelines 
allowing printed circuit board spacing on 12.7 mm (0.500) 
centers. A thorough environmental characterization has 
been performed on these products. The test data as well 
as information regarding operation beyond the specified 
limits is available from any Hewlett-Packard sales office. 

Good system performance requires clean port optics and 
cable ferrules to avoid obstructing the optical path. Clean 
compressed air often is sufficient to remove particles of 
dirt; methanol or Freon^“ on a cotton swab also works well. 
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EMI/ESD SHIELD 


MOUNTING BRACKET 


MOUNTING HARDWARE; HFBR-4201 (HFBR-2207) 
1 EMI/ESD SHIELD 
1 1/4-32 NUT 

1 1/4 X .005 INCH WASHER 

2 2-56 SELF TAPPING SCREWS 
1 MOUNTING BRACKET 



DIMENSIONS FOR BULKHEAD 
MOUNTING HOLE 


(STANDARD 1/4 INCH "D" HOLE - RU PUNCH) 


2-56 SELF TAPPING SCREWS 
(METRIC EOUIV. M2,2 x 0.45) 


MOUNTING HARDWARE: HFBR-4202 (HFBR-2208) 
1 EMI/ESD SHIELD 
1 1/4-36 NUT 

1 1/4x.005 INCH WASHER 

2 2-56 SELF TAPPING SCREWS 
1 MOUNTING BRACKET 


Horizontal PCB Mounting 

Mounting at the edge of a printed circuit board with the 
iock nut overhanging the edge is recommended. 

When bending the ieads, avoid sharp bends right where 
the lead enters the backfill. Use needle nose pliers to sup¬ 
port the leads at the base of the package and bend the 
leads as desired. 

When soldering, it is advisable to leave the protective cap 
on the unit to keep the optics clean. 

Application Information 

NOISE FREE PROPERTIES 

The noise current of the HFBR-2207/8 is negligible. This is 
a direct result of the exceptionally low leakage current, in 
accordance with the shot noise formula In = ( 2 qlDAf)''/ 2 . 
Since the leakage current does not exceed 300 picoamps 
at a reverse bias of 20 volts, shot noise current is less than 
9.8 X 10-‘'5 amp at this voltage. 

Excess noise is also very low, appearing only at frequen¬ 
cies below 10 Hz, and varying approximately as 1/f. When 
the output of the diode is observed in a load, thermal noise 
of the load resistance (RU is 1.28 x lO-^o (RU'''/^ x at 
25° C, and far exceeds the diode shot noise for load resist¬ 
ance less than 100 megohms. Thus in high frequency 
operation where low values of load resistance are required 
for high cut-off frequency, the HFBR-2207/8 contributes 
virtually no noise to the system. 

HIGH SPEED PROPERTIES 

High speed operation is possible since the HFBR-2207/8 
has low capacitance and wide bandwidth at a low reverse 
bias. 


Rs 



Figure 11. Photodiode Equivalent Circuit 


Is = Signal current « 0.38 fiA/fiSN x Pr 
In = Shot noise current 

< 9.8 X lO'^is amps/Hz‘'/2 

Id = Dark current 

< 300 X 10”''2 amps at 20 V dc bias 

Rp = 10110 
Rs = 10O 

LINEAR OPERATION 

Operation of the photodiode is most linear when operated 
with a current amplifier as shown in Figure 12. 



Figure 12. Linear Operation 


Lowest noise is obtained with Ec = 0, but higher speed 
and wider dynamic range are obtained if 5 < Ec < 20 volts. 
The amplifier should have as high an input resistance as 
possible to permit high loop gain. If the photodiode is re¬ 
versed, bias should also be reversed. 
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HFBR-2207 RECEIVER 


1.95 (.078) DIA. HOLES ACCEPT A 
2-56 SELF TAPPING SCREW 

I PIN 1 


1/4-32 UNEF-2A_ 
THREAD 


10-32 UNF-2A_ 
THREAD 


’■• “H #4- 

[-•-13.75 <.550)-J 



HFBR-2208 RECEIVER 


1.95 (.078) DIA. HOLES ACCEPT A 
2-56 SELF TAPPING SCREW 
I PIN 1 


6 8.75 (.355) 


1/4-36 UNS-2A 
THREAD 



7.8 (.312) -*- 

i 1 [ 3.94 (.155) 

U-13.75 (.550)-^ I 


RECEIVER PCB LAYOUT DIMENSIONS 

Top View 

PIN1 2.54 (.100) DIA. 

.625 (.025) DIA. 1 PIN CIRCLE IS 

\ \ , I ^MOUNTING HOLES FOR 

\ \ ] I emi/esd shield 





'cathode 2.25 (.090) DIA. 

, _ CLEARANCE HOLES FOR 

1.375) ^ MOUNTING BRACKET SCREWS 


HEWLETT-PACKARD STYLE CONNECTOR 

(Use(j in HFBR-3000/3100, Option 001 Cable Assemblies). 

HFBR-4000 CONNECTOR 


36.0 ± 1.3 
(1.42 ± .05) 


10-32 UNF 
INT. THD.\ 


r-FERRULE 
2.499 ± .005 
(.0984 ± .0002) 


CABLE DIA. 2.65 mm NOMINAL 3.46 _J 
(1.36) 



6.35 
(.250) 
■REF. PLANE 
FOR CABLE 
LENGTH 


SMA STYLE CONNECTORS TYPE A 

(Used in HFBR-3000/3100, Option 002 Cable Assemblies). 




SMA STYLE CONNECTORS TYPE B 

(Type B is not available from HP) 




DIMENSIONS IN MILLIMETRES (INCHES). 


Ordering Guide 


Fiber Optic Cabie 


Receivers: HFBR-2207 (HP Connector Compatibie) Hewiett-Packard offers connectored or unconnectored 

HFBR-2208 (SMA Connector Compatibie) 100/140 /xm fiber cables in simplex or duplex configura- 
ucDo loni tions. See data sheets for details. 


Transmitters: HFBR-1201 

HFBR-1202 ■ . * u ^ 

HFBR-1203 data sheets) 

HFBR-1204 

Mounting 

Hardware: HFBR-4201 (HP Connector Compatible) 

HFBR-4202 (SMA Connector Compatible) 
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HEWLETT 

PACKARD 


FIBER OPTIC 100m 


HIGH PERFORMANCE 

HFBR-1001 

TRANSMITTER MODULE 



TECHNICAL DATA JANUARY 1986 


Features 

• TRANSMISSION LENGTH: 100 METRES* 

• DATA RATE: DC TO 10 Mbaud* 

• NO DATA ENCODING REQUIRED* 

• TTL INPUT LEVELS 

• FUNCTIONAL LINK MONITORING* 

• SINGLE+5V SUPPLY 

• PCB MOUNTABLE, LOW PROFILE 

• INTEGRAL, HIGH QUALITY OPTICAL 
CONNECTOR 

• LOW POWER CONSUMPTION 

‘When used with HFBR-2001 Receiver and any Hewlett Packard 
HFBR-3000/-3100 Series Cable/Connector Assembly. 


Description 

The HFBR-1001 fiber optic transmitter is an integrated electrical to optical transducer designed for digital data transmission over 
single fiber channels. A bipolar integrated circuit and a GaAsP LED convert TTL level inputs to optical pulses at data rates from 
dc to 10Mb/s NRZ. An integral optical connector on the module allows easy interfacing without problems of source/fiber 
alignment. The low profile package is designed for direct printed circuit board mounting without additional heat sinking. 

The HFBR-1001 is intended for use with HFBR-3000 fiber optic cable/connector assemblies, and the HFBR-2001 fiber optic 
receiver for transmission distances up to 100 metres. The HFBR-1001 generates optical signals In either of two externally 
selectable modes. The internally-coded mode produces a 3-level coded optical signal for reception and decoding by the HFBR- 
2001 receiver. This feature provides data format independence over the data rate range of dc to lOMb/s NRZ while allowing for 
wide dynamic range and high sensitivity at the receiver. The externally-coded mode produces a 2-level optical signal which is a 
'digital replica of the data input waveform. Used in this mode with the HFBR-2001 receiver, the user must provide proper data 
formatting (explained in the HFBR-2001 data sheet) to insure proper receiver operation. In either mode, the radiant output is 
radiologically safe (per ANSI Z136.1-1981). 


CAUTtONi 

1, t,OCK NUT AND mmtL SHOUtO 
Notes DISTURSEO. 

2, SCREWS ENTERINO TRE 2*S6 
THREADED MOUNTING HOEES 
MUST NOT TOUCH BOTTOM. 

3, THE CONNECTOR SHOULD NOT BE 
TIGHTENED BEYOND THE EIMITS 
^ECIEIEO IN THE HEWLETT* 
RAOKARO CABLE/CONNECTOR 
DATA SHEET lEINOERtlOHTK 


NOTES: 

1, DIMENSIONS IN mm HNCHES} 

2. UNLESS OTHERWISE SPECIFIED 
THE TOLERANCE ON ALL 
DIMENSIONS IS* B.38mm 
















Absolute Recommended 

Maximum Ratings Operating Conditions 


Parameter 

Symbol 

Min 

Max 

Units 

Note 

Ambient Temperature 

ta 

0 

70 

"C 


Supply Voltage 

Vcc ' 

4.76 

5.25 

V 

4 

High Level Input Voltage, 
Mode Select or Data Input 

V|H 

2.0 

'^CC 

V 


Low Level Input Voltage, 
Mode Select or Data Input 

V|L 

0 

0.8 

V 


Data Input Voltage Pulse 
Duration (high or low) 


100 


ns. 



Parameter 

lifmbol 

Min 

Max 

Units 

Note 

Storage Temperature 

TS 

-55 

+ 

^5 

"C 


operating Temperature 

Ta 

0 


bo 

"'C 


Lead Soldering 

Temperature 



2 

60 

“c 

3 

Time 



10 

s 

Supply Voltage 

Vcc 

-0.5 

6 

V 


Mode Select or 

Data Input Voltage 

V| 

-0.5 

5.5 

V 



Electrical /Optical Characteristics 0°C to 70°C Unless Otherwise Specified 


Parameter 

Symbol 

Min 

Typie) 

Max 

Units 

Conditions 

Pig. 

Note 

Hi0i Level 

Input Current 

Mode Select 

Mh 



100 

mA 

Vcc 5.25V, Vi =» 2.4V 

2 


Data Input 

20 

Low Level 

Input Current 

Mode Select 

Ml 



-1.6 

mA 

Vcc 5.25V, Vj 0.4V 

Data Input 

-0.6 

Supply 

Current 

Externally-Coded 

Mode 

icc 



170 

mA 

Mode Select 
High 

Data Input High 
Vcc“5.25f 

2 

5 

40 



Data Input Low 
Vcc«‘4*76V 

Internally-Coded 

Mode 

68 

95 

125 

Mode Select 

Low 

Data Input High or Low 
Vcc 5,26 V 

Optical 

Power 

High Level 



67 


mw 

Mode Select High 

Data Input High 

1, 

2 , 

3 


Low Level 



3 


Data Input Low 

Mid Level (average) 

Pm 


35 


Mode Select Low 

Data Input 

Square Wave 
at 500 kHz 

^ /peak“to-peak\ 

Excursion \ ^ / 

1 

Ap 

22 

32 


Mode Select High 

9 

Amplitude Symmetry,Flux Excursion Ratio 

k 

0.8 


1.2 

.... 

Mode Select Low 

1 

7 

Exit Numerical Aperture 

N.A. 


0.5 


— 


3 


Optica) Port (fiber optic core) Diam. 

DC 1 


200 


pm 




Coupling 

Loss 

from area mismatch 

“A ! 


6.0 


dB 

with HFBR-3000 Cable/Connector 
Assembly 



from numerical aperture 

mismatch 

%.A, 1 


4.0 


Peak Emission Wavelength 

Xp 


700 


nm 


4 j 



Dynamic Characteristics 0°C to 70°G Unless Otherwise Specified 


Parameter 

Symbol 

Min 


Max 

Units 

Ctmditions 


Note 

Prop;^ation 

Delay 

High-to-Low Data Input 
Voltage Step 

tPHL 


31 


ns 

Vcc * -^.75 V 

1 

8 

Low-tO-High Data Input 
Voltage Step 

^PLH 


35 


ns 

Refresh Pulse 

Internally-Coded Mode 

Duration 



60 


ns 

Vcc ” 5.00 V, Mode Select Low 

1 

8 

Repetition Rate 

^R 


400 


kHz 
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MODE SELECT - 
N.C. - 
GND- 
Vcc - 
DATA INPUT - 


OPTICAL 

TRANSMITTER 



OPTICAL OUTPUT 
WITH 

MODE SELECT LOW 


OPTICAL OUTPUT 
WITH 

MODE SELECT HIGH 




Figure 1. Optical Power Coding and Timing Diagram. 



Notes (cont’d): 

3. Measured at a point 2mm (.079 in.) from where lead enters 
package. 

4. A supply decoupling network of 2.2 mH with 60/iF is 
recommended. 

5. Average currents for steady-state conditions at Data input. 

6 . For typical values, Vcc = 5.00V and = 25°C. 

7. Optical power excursion ratio, k, is the ratio of optical power 

excursion above mid level to optical power excursion below mid 
level. Ph —Pm 

■ ~ Pm - Pl 


8 . The refresh pulse is interrupted (abbreviated) if Data Input 
changes state during the refresh pulse. MAX propagation delay 
is for Data Input changing state during the maximum excursion 
of the refresh pulse. 

9. Optical power excursion 

AP = 0.5 (Ph - Pl), or AP = 0.5 (Pm - Pl) • d+k). 

Notice that under the conditions specified for AP, the average 
fluxis (AP + Pl). 
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Electrical Description 

The HFBR-1001 has two modes of operation: Internally-Coded 
mode and Externally-Coded mode. These are selected by 
making the Mode Select input “low” for Internally-Coded mode 
and “high” for Externally-Coded mode. With Mode Select 
“low,” the optical signal generator in the HFBR-1001 produces 
a "mid-level” optical power which has positive or negative 
excursions, depending on whether Data Input is “high” or 
“low.” In this Internally-Coded mode, a train of positive 
excursions is initiated when Data Input goes“high;” when 
Data Input goes “low,” a train of negative excursions is 
initiated. These excursions are pulses of approximately 60ns 
duration with a 400 kHz repetition rate. Each initiation of a 
pulse train starts with a full-duration pulse, but when Data 
Input changes state, the train is terminated — even at mid¬ 
pulse — as a new train of opposite-polarity pulses is initiated. 
With this coding scheme and the low duty factor, the average 
optical power is always near the mid-level, regardless of the 
data rate or duration in either state. This coding scheme is 
designed to operate the HFBR 2001 Fiber Optic Receiver 
most effectively; the mid-level flux operates the Receiver’s 
dc-restorer and the “refresh” pulses of either polarity keep the 
Receiver’s ALC voltage at the proper level, allowing low 
propagation delay for any change of state at Data Input. The 
Internally-Coded mode permits transmission of analog 
information, e.g., by means of Pulse Width Modulation. 
Another advantage of the 3-level Internally-Coded mode Is 
that supply current is nearly the same for either logic state, 
this reducing transients on the power supply line. 

With Mode Select “high,” the optical signal is at full maximum 
(~2 X mid level) when Data Input Is “high,” and nearly zero 
when Data Input is “low.” This mode provides for these three 
applications: 

1 . Steady state turn-on of the photo-emitter at maximum flux 
level (e.g., for system diagnosis). 

2. Stand-by mode (e.g., when the system is not in use). 

3. Transmission of 2-level optical signals from externally 
generated code (e.g., Manchester) for receivers not con¬ 
figured for the 3-level code. With Mode Select “high,” the 
output is either Ph, or Pl. Direct analog operation is not 
possible due to hysteresis in the response of the optical 
signal to the Data Input signal. 


Mechanical and 
Thermal considerations 

Typical power consumption is less than 500mW so the trans¬ 
mitter can be mounted without consideration for external heat 
sinking. The optical port is an optical fiber stub centered In a 
metallic ferrule. This ferrule supports a split-wall cylindrical 
spring sleeve which aligns the ferrule in the Transmitter with 
the ferrule in the HFBR-3000 Fiber Optic Cable/Connector. 
The connection procedure is to FIRST start the Connector 
ferrule into the sleeve; THEN screw the coupling ring on the 
barrel. The barrel performs no alignment function; its 
purpose Is to hold the ferrule faces together when the 
coupling ring is tightened as specified in the HFBR-3000 
Fiber Optic Cable/Connector data sheet. 

The HFBR-1001 should be mounted so that the lock nut at the 
optical port is not disturbed. Moving the lock nut can cause 
misalignment of the optical fiber stub inside the module result¬ 
ing In a reduction of power output. Mounting at the edge of a 
printed circuit board with the lock nut overhanging the edge is 
recommended. 

Good system performance requires clean ferrule faces to 
avoid obstructing the optical path. Clean compressed air often 
is sufficient to remove particles of dirt; methanol or Freon^" on 
a cotton swab also works well. If it Is absolutely necessary to 
remove the threaded barrel and lock nut to clean the 
transmitter ferrule face, refer to the section “Installation 
Measurement and Maintenance” in Hewlett-Packard Applica¬ 
tion Note 1000. 
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Features 

• PIN COMPATIBLE WITH HFBR-1001 
TRANSMITTER 

• TRANSMISSION LENGTH: 1250 METRES* 

• DATA RATE: DC TO 10 Mbaud* 

• NO DATA ENCODING REQUIRED* 

• TTL INPUT LEVELS 

• FUNCTIONAL LINK MONITORING* 

• SINGLE+5V SUPPLY 

• PCB MOUNTABLE, LOW PROFILE 

• INTEGRAL, HIGH QUALITY OPTICAL 
CONNECTOR 

• LOW POWER CONSUMPTION 

*When used with HFBR-2001 Receiver and any Hewlett Packard 
HFBR-3000/-3100 Series Cable/Connector Assembly. 

Description 

The HFBR-1002 fiber optic transmitter is an integrated electrical to optical transducer designed for digital data 
transmission over single optical fiber channels. A bipolar integrated circuit and a high efficiency GaAIAs LED convert 
TTL level inputs to optical pulses at data rates from dc to 10 Mbaud (see note 5). An integral optical connector on the 
module allows easy interfacing without problems of fiber alignment. The low profile rugged industrial package is 
designed for direct circuit board mounting without additional heat sinking on printed circuit boards with 12.7 mm (0.5”) 
card rack spacing. 

The HFBR-1002 is intended for use with Hewlett-Packard fiber optic cable/connector assemblies, and the HFBR-2001 
fiber optic receiver for transmission distances to 1250 metres. It is a direct replacement for extending links currently using 
the HFBR-1001 (100 metre) transmitter to give 1250 metre capability. The HFBR-1002 generates optical signals in either of 
two externally selectable modes. True dc response (data high or low for arbitrary time interval) is available when using the 
Internally-Coded mode. 

WARNING: OBSERVING THE TRANSMITTER OUTPUT FLUX UNDER MAGNIFICATION MAY CAUSE INJURY TO 
THE EYE. When viewed with the unaided eye, the near IR output flux is radiologically safe; however, when viewed under 
magnification, precaution should be taken to avoid exceeding the limits recommended in ANSI Z136.1-1981. 

Package Dimensions 

CAUTION: 

1. COCK NUT ANO BABREt SHOULD 
NOT BE DISTURBED. 

2. SCREWS ENTERING THE 2-5e 
THREADED MOUNTINO HOLES 
MUST NOT TOUCH BOTTOM. 

3. THE CONNECTOR SHOULD NOT BE 
TIGHTENED BEYOND THE LIMITS 
SPECIFIED IN THE HEWLETT- 
PACKARD CABLE/ CONNECTOR 
DATA SHEET (FINGER TIGHT}. 


NOTES: 

1. DIMENSIONS IN mm (INCHES} 

2. UNLESS OTHERWISE SPECIFIED 
THE TOLERANCE ON ALL 
dimensions is i .38mm (t.OIS'T 










Absolute 

Maximum Ratings 


Recommended 
Operating Conditions 


Parameter 

Symbol 

Min 

Max 

Storage Temperature 

Ts 

-55 

+85 

Operating Temperature 

Ta 

0 

+70 

Temperature 



260 

Lead Soldering 

Time 



10 

Supply Voltage 

Vcc 

-0,5 

6 

Mode Select or 

Data Input Voltage 

V| 

-0.5 

5,5 


Parameter 


Ambient Temperature 
Supply Voltage 
High Level Input Voltage, 
Mode Select or Data Input 
Low Level Input Voltage, 
Mode Select or Data Input 
Data Input Voltage Pulse 
Duration (high or low) 

Transmission Distance 


Symbol Min Max |Units] Note 


Ta 0 +70 

Vcc 4.75 5.25 

V,H 2.0 Vcc 
V|L 0 0.8 

tH,tL 100 

1250 


Electrical/Optical Characteristics o°c to+7o°c unless otherwise specified 



_ Parameter _ 

Optical Transmitter peak-to-peak 
Pov/er Output ? 

High Level 

Low Level 
Mid Level 

Fixed Coupling Loss 
Output Optical Power Coupled into 
HFBR-3000 Fiber Cable/Connector 
Assembly, 100/140 /im 


Output Optical Power Coupled into 
60/125 yum Fiber 


Output Optical Power Coupled into 
Siecor 100/140 /um Fiber Cable 
or equivalent 

Amplitude Symmetry, Flux Excursion Ratio 

Exit Numerical Aperture 

Optical Port (fiber optic core) Diam. 

Peak Emission Wavelength 
High Level Mode Select 

Input Current Data Input 


Symbol Min. 


Max. Units 

dBm 


Conditions 

Mode Select Data Ir 
High Square 


Mode Select 
High 


Data Input 
Square Wave 
at 500 kHz 

Data Input High 
Data Input Low 




Mode Select DaU 

_ Low Wav 

dB with HFBR>3000/310Q 
dBm Mode Select Date 
High Squ 


Data Input Square 
Wave at 500 kHz 
nOQ >300m 
Data Input 
Square Wave 
at 500 kHz 



Mode Select Data Input 
High Square Wave 
at 500 kHz 


Mode Select Low 



Propagation 

Delay 


Refresh Pulse 
Internally-Coded Mode 


Hlgh-to-Low Data Input 
Voltage Step 
Low-to-Hlgh Data Input 
Voltage Step 
Duration 

Mode Repetition Rate 


tPHL 

i 

34 

IPLH 


32 

V 


llQil 



KS 3 
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MODE SELECT - 
N.C.- 
GND- 
Vcc - 
DATA INPUT - 


HFBR 1002 
OPTICAL 
TRANSMITTER 



OPTICAL OUTPUT 
WITH 

MODE SELECT LOW 


OPTICAL OUTPUT 
WITH 

MODE SELECT HIGH 




Figure 1. Flux Coding and Timing Diagram. 



Notes (cont’d): 

3. Measured at a point 2mm (.079 in.) from where lead enters 
package. 

4. A supply decoupling network of 2.2/iH with eO/LtF. is 
recommended. 

5. With NRZ data, 10 Mbaud corresponds to a data rate of 10 
Mbits/second. With other codes, the data rate is the baud rate 
divided by the number of code intervals per bit Interval. Self¬ 
clocking code (e.g., Manchester) usually has two code 
intervals per bit interval giving 5 Mbits/second at 10 Mbaud. 

6 . With Hewlett-Packard HFBR-2001 and HFBR-3000 Series 
Cable/Connector Assembly. 

7. For typical values, Vcc = S.OOV and Ta = 25° C. 

8 . The transmitter output, Pt, equals the optical power excursion, 
AP = (Ph — Pli/2. Notice that under the conditions specified 
for AP, the average optical power is (Ph + Pl)/2. 

9. Optical power excursion ratio, k, is the ratio of optical power 


excursion above mid level to optical power excursion below 
mid level. 

Ph — Pm 

k- p^ _ Pl 

10. Average currents for steady-state conditions at Data Input. 

11 . The refresh pulse is interrupted (abbreviated) if Data Input 
changes state during the refresh pulse. MAX propagation 
delay is for Data Input changing state during the maximum 
excursion of the refresh pulse. 

12 When used with the HFBR-3000/3100 cable assemblies, the 
total insertion loss (aT) is calculated as follows: 
aT = 8.4 dB; g < 300m 
aT = ap + CKO • /1000; g > 300m 

Where ao = Cable attenuation at 820 nm; 2 = cable length 
(metres). 

13. Measured at the end of 1.0 metre HFBR-3000 Fiber Optic 
Cable with large area detector and cladding modes stripped, 
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Electrical Description 

The HFBR-1002 has two modes of operation: internally- 
Coded mode and Externaiiy-Coded mode. These are 
selected by making the Mode Seiect input "iow" for 
internaily-Coded mode and "high” for Externally-Coded 
mode. With Mode Seiect “low," the optical signal 
generator in the HFBR-1002 produces a “mid-level” optical 
power which has positive or negative excursions, depending 
on whether Data Input is “high” or “low”. In this Internally- 
Coded mode, a train of positive excursions is initiated when 
Data Input goes “high,” when Data Input goes “low”, a train 
of negative excursions is initiated. These excursions are 
pulses of approximately 40ns duration with a 400kHz repeti¬ 
tion rate. Each initiation of a pulse train starts with a full- 
duration pulse, but when Data Input changes state, the train 
is terminated — even at mid-pulse — as a new train of 
opposite-polarity pulses is initiated. With this coding 
scheme and the low duty factor, the average optical power is 
always near the mid-level, regardless of the data rate or 
duration in either state. This coding scheme, which is trans¬ 
parent to the user, is designed to operate the HFBR-2001 
Fiber Optic Receiver most effectively: the mid-level flux 
operates the Receiver’s dc-restorer and the “refresh” pulses 
of either polarity keep the Receiver’s ALC voltage at the 
proper level, providing data format independence (no data 
encoding required) over the data rate range of dc to 
10M baud. The I nternally-Coded mode permits transmission 
of analog information, e.g., by means of Pulse Width Modu¬ 
lation. Another advantage of the 3-level Internally-Coded 
mode is that supply current is nearly the same for either logic 
state, thus reducing transients on the power supply line. 

With Mode Select “high,” the optical signal is at full maxi¬ 
mum (~2 X mid-level) when Data Input is “high,” and 
nearly zero when Data Input is “low.” Used in this mode 
with the HFBR-2001 Receiver, the user must provide 
proper data formatting (e.g., Manchester or Bi-Phase 
coding, explained in HFBR-2001 data sheet) to ensure 
proper receiver operation. This mode provides for these 
three applications: 


1. Steady state turn-on of the photo-emitter at maximum 
flux level (e.g., for system diagnosis). 

2. Stand-by mode (e.g., when the system is not in use). 

3. Transmission of 2-level optical signals from externally 
generated code (e.g., Manchester) for receivers not 
configured for the 3-level code. With Mode Select 
“high,” the output is either Ph, or Pl. Direct analog 
operation is not possible due to hysteresis in the 
response of the optical signal to the Data Input signal. 

Mechanical and 
Thermal Considerations 

Typical power consumption is less than SOOmW so the 
transmitter can be mounted without consideration for 
external heat sinking. The optical port Is an optical fiber 
stub centered in a metallic ferrule. This ferrule supports a 
split-wall cylindrical spring sleeve which aligns the ferrule 
in,the Transmitter with the ferrule in the Hewlett-Packard 
Fiber Optic Cable/Connector Assembly. The threaded 
barrel performs no alignment function; its purpose is to 
hold the ferrule faces together when the coupling ring is 
tightened finger-tight as specified in the Hewlett-Packard 
Fiber Optic Cable/Connector data sheet. 

The HFBR-1002 should be mounted so that the lock nut at 
the optical port is not disturbed. Moving the lock nut can 
cause misalignment of the optical fiber stub inside the 
module resulting in a reduction of power output. 
Mounting at the edge of a printed circuit board with the 
lock nut overhanging the edge is recommended. 

Good system performance requires clean ferrule faces to 
avoid obstructing the optical path. Clean compressed air 
often is sufficient to remove particles of dirt; methanol or 
Freon^“ on a cotton swab also works well. If It is absolutely 
necessary to remove the threaded barrel and lock nut to 
clean the transmitter ferrule face, refer to the section 
“Installation Measurement and Maintenance” in Hewlett- 
Packard Application Note 1000. 




Ta - AMBIENT TEMPERATURE - “C 


Figure 5. Normalized Transmitter Output Flux vs. Temperature. 
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Features 


• DATA RATE: DC TO 10 Mbaud* 

• LOW NOISE: 10 ® BER WITH 0.8 m W INPUT* 

• NO DATA ENCODING REQUIRED* 

• TTL OUTPUT LEVELS 

• FUNCTIONAL LINK MONITORING* 

• OPTICAL POWER INPUT INDICATION 

• SINGLE +5V SUPPLY 

• PCB MOUNTABLE, LOW PROFILE 

• INTEGRAL, HIGH QUALITY OPTICAL 
CONNECTOR. 

*When used with HFBR-1001 /-1002 Transmitters and any Hewlett 
Packard HFBR-3000/-3100 Series Cable/Connector Assembly. 



Description 


HFBR-2001 fiber optic receiver is an integrated optical to electrical transducer designed for reception of digital data over single 
fiber channels. A silicon PIN photodetector and a bipolar integrated circuit convert optical pulses to TTL level outputs with an 
optical sensitivity of .8 /xW, and data rates to 10 Mb/s NRZ. An integral optical connector on the module allows easy Interfacing 
without problems of fiber/detector alignment. The low profile package Is designed for direct printed circuit board mounting 
without additional heat sinking. 

The HFBR-2001 is intended for use with HFBR-3000 fiber optic cable/connector assemblies and the HFBR-1001/1002 fiber 
optic transmitters. In order to provide wide dynamic range, dc response, and high sensitivity, the receiver must periodically 
extract information from the optical waveform. When operating with a transmitter in the internally-coded mode, this information 
is automatically provided by the transmitter. When operating in the externally-coded mode, or with another transmission 
source, the user must provide proper data formatting to insure proper receiver operation. 

An additional TTL output called Link Monitor (LM), provides a digital indication of link continuity independent of the presence of 
data. Link continuity is indicated by a logical high output state. 


Package Dimensions 


2.S4TYP, 

3.35 



3.40 i 1.27 
(0.370 


10*32 UNF THO. * 


0.35 MAX 
(0.038) 
7.92 
(0.312) 


CAUT)ON: 

1. (.OCK NUT AND BARREl SNOUtD 
NOT BE OISTUHBSO. 

2. SCREWS ENTERING THE 2-66 
THREADED MOUNTING HOt.ES 
MUST NOT TOUCH BOTTOM, 

3. THE CONNECTOB SHOU tD NOT 8E 
TIGHTENED BEYOND THE tlMITS 
SPEOFtED r» THE HEWiETT- 
PACKARO CABLE/ CONNECTOR 
DATA SHEET (FINGER TIGHT). 



2.67t0.2S 

"(0.105*0,010) 


^ 5.08*025 
(0.2004 0,010) 


FUNCTION 
TEST POINT 
LINK MONITOR 
GROUND 


0.384 0.16 ^.TYP. 
{0.01510.006) . 


2*68 UNO THb. X 6.6 COi.22) DEEP 
MOUNTING HOLES 2 PLCS. 


10,154 025 
~(0.400 4 0,010) 


NOTES; 

1. DIMENSIONS IN mm (INCHES) 

2, UNLESS OTHERWISE SPECIFIEO 
THE TOLERANCE ON ALL 
DIMENSIONS IS t Q.38mm (* 0.015’^) 
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Absolute Maximum Ratings 


Parameter 

Symbol 

Min 

Max 

Units 

Note 

Storage Temperature 

Ts 

~55 

85 

'^C 


Operating Temperature 

ta 

0 

70 

^C 


Lead Soldering 

Cycle 

Temperature 



260 


3 

Time 



10 

$ 

Supply Voltage 



6,0 

V 


Output Voltage (High State) 

VoH 


6.0 

V 



Recommended Operating conditions 


Parameter 

Symbol 

Min 

Max 

Units 

Note 

Ambient Temperature 

Ta 

0 

70 



Supply Voltage 

Vcc 

4,75 

5.26 

V 

Supply Ripple (Peak-toPeak) 

AVcc 


250 

mV 

4 

High Level 

Output Current 

Link Monitor 

iOH 


-100 

pA 


Data Output 


-400 

Low Level Output Current 

lOL 


8 

mA 

Average Input Optical Power 

Pm 

0.8 

70 

pW 

6 

Peak-to-Peak Input Optical Power 

Ph-Pl 

1.6 

140 

pW 


Optical Input 

Pulse Duration 

and Timing 

2*Level 

Code 

High Level 

tH 

100 

5000 

ns 

Low Level 

tL 

Flux Excursion Ratio 

k 

0.75 

1.25 


7 

3-Level 

Code 

High Level 

tH 

50 


ns 

8 

Low Level 

tL 

Mid Level 

m 

0.05 

6.7 

P$ 

Refredi Repetition Rate 

fR 

150 


kHz 

Refresh Duty Factor 

^tHi^RtL 


0.04 




Electrical /Optical Characteristics 0°C to 70°C Unless Otherwise Specified 


Parameter 

Symbol 

Min 

Typ5 

Max 

Units 

Conditions 

Mi 

Note 

Output 

Voltage 

High 

State 

Data Output 

VoH 

B 

H 

■ 

D 

p « {Pm 0;S pW), lo ^ -400 pA 

vcc~ 

4.75 V 

1,2 

7,9 

Link Monitor 


Low 

State 

Data Output 

VOL 

■1 


mm 

■ 

P^(Pm -0.8 pW) 


Link Monitor 

■ 

BB 



Test Point Voltage 

Vt 


■1 

B 

D 

Pm «ioopw 


10 


1.3 


pm-0 

Supply Current 

ICC 


77 

m 

■ 

Vcc ^ S.25 V 

■ 

■ 

ISSI 

77 


Vcc 4,75 V 

Optical Port {fiber optic core) Diameter 

Dc 


Bl 


B 




Numerical Aperture 

N.A. 

■ 



■I 


SI 


Peak Responsivlty Wavelength 


■ 


■1 

B 


n 



Dynamic Characteristics 0°C to 70°C Unless Otherwise Specified 



Bit Error Rate at ID M baud 

























DATA INPUT TO TRANSMITTER (HFBR-1001, INTERNALLY CODED) OMITTING TRANSMISSION DELAY 



DATA INPUT TO TRANSMITTER, E.G. MANCHESTER (HFBR-1001 EXTERNALLY CODED) OMITTING TRANSMISSION DELAY 



Figure 1. Optical Input Timing Requirements. 



Notes (cx)nt’d): 

3. Measured at a point 2mm (.079") from where the lead enters 
the package. 

4. If ripple exceeds the specified limit, the regulator shown in 
Figure 5 should be used. The LC filter shown in Figure 5 isv 
recommended whether the regulator is used or not. 

5. For typical values, Vqq = 5.00V and = 25°C. 

6. Optical power is average over an interval of at least 50 /iS. 
Optical power values specified are for the equivalent of a 
monochromatic source between 700nm and 820nm. 

7. For either 2-level or 3-level code, k = (Ph — Pm)/(Pm — Pl). 

8. For the HFBR-2001, a 3-Level Code is defined as having a 
mid-level, with equal-amplitude and pulse width excursions to 
high-level or to low-level. 

9. Link Monitor provides a check of link continuity. A low Link 
Monitor output indicates that the optical signal path has been 
interrupted. For example, it might indicate a broken cable or 
a loose, dirty, or damaged connector. The link may still be 
operational with Link Monitor low, but it should be checked 
to determine the cause of the low indication. When the 
source of optical power is an Internally-Coded HFBR- 
1001/1002 Fiber Optic Transmitter, Link Monitor high will be a 
valid indication of link continuity whether or not data is being 
transmitted. An optical input with excursions (AP) greater 
than or equal to 0.8 /liW is sufficient to hold Link Monitor high. 

10. When observing Vt, use a voltmeter with at least lOMO input 
resistance. With zero input optical power, Vt is at its maxi¬ 
mum value, Vt.max. Then when flux is being received, 
whether modulated or not: 

. (Vt.max - Vt) = (25kn)(lp) = (25kn)(RpPM) 
where Ip = average photodiode photocurrent 

Rp * 0.4A/W = photodiode responsivity 
Pm = average flux being received 

11. Measured from the time at which optical Input crosses the 25% 
level until DATA OUTPUT = 1.5V in HL transition. 

12. Measured from the time at which optical input crosses the 75% 
level until DATA OUTPUT = 1.5V in LH transition. 


Figure 2. Schematic Diagram. 


13. Measured from the time at which optical input fluctuation begins 
until LINK MONITOR rises to 1.5V. 

14. Measured from the time at which optical input fluctuation ceases 
until LINK MONITOR falls to 1.5V. 

15. With NRZ data, lOMbaud corresponds to a data rate of 
lOMb/s. With other codes, the data rate is the baud rate divided 
by the number of code intervals per bit interval—self-clocking 
code (e.g., Manchester) usually has two code Intervals per 
bit interval giving 5Mb/s at lOMbaud. 
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Electrical Description 

Flux enters the HFBR-2001 via an optical fiber stub where a 
PIN photodiode converts it to a photocurrent. This photocur¬ 
rent goes to an l-V (current-to-voltage) amplifier which utilizes 
both dc feedback and ALC (automatic level control). 

The function of dc feedback is to keep the average value of 
the signal centered in the linear range of the amplifier. The dc 
feedback amplifier has a high impedance output to establish 
a long time constant on a capacitor at its output. (The voltage 
on the capacitor is observable at the test point). As seen in 
the schematic diagram, the voltage on this capacitor extracts 
the average component of photocurrent from the input of the 
l-V amplifier so its average output is at a fixed level. Optical 
flux excursions above and below the average cause voltage 
excursion above and below the fixed level at the output of the 
l-V amplifier. 

The voltage excursions operate a flip-flop whose output drives 
the Data Output amplifier; an excursion above the average 
level sets the data output high, where it remains until an 
excursion below the average level resets the flip-flop. 

To prevent overdrive, an ALC circuit, responding to excursions 
either above or below the average level, controls the gain of 
the l-V amplifier. Gain is then determined by whichever polar¬ 
ity of excursion is the greater. If these excursions are too far 
from being balanced, the gain limitation imposed by the larger 
excursion may cause the smaller (opposite polarity) excursion 
to be too small to operate the flip-flop. 


The Link Monitor output is driven by an amplifier which re¬ 
sponds to the ALC voltage. The Link Monitor is high when the 
flux excursions are greater than or equal to 0.8/xW. 

Mechanical and Thermal 
considerations 

Typical power consumption is less than SOOmW so the Receiver 
can be mounted without consideration for additional heat 
sinking. The optical port is an optical fiber stub centered in a 
metallic ferrule. This ferrule supports a split-wall cylindrical 
spring sleeve which aligns the ferrule in the Receiver with the 
ferrule in the HFBR-3000 Fiber Optic Cable/Connector. The 
connection procedure is to FIRST start the Connector ferrule 
into the sleeve, THEN screw the coupling ring on the barrel. 
The barrel performs no alignment function; its purpose is to 
hold the ferrule faces together when the coupling ring is 
tightened as specified in the HFBR-3000 Fiber Optic 
Cable/Connector data sheet. 

Good system performance requires clean ferrule faces to 
avoid obstructing the optical path. Clean compressed air often 
is sufficient to remove particles of dirt; methanol or Freon^“on 
a cotton swab also works well. If it is absolutely necessary to 
remove the threaded barrel and lock nut to clean the Receiver 
ferrule face, refer to the section “Installation Measurement and 
Maintenance” in Hewlett-Packard Application Note 1000. 



*The optical fiber is recessed within the barrel at a distance of 
approximately 7mm. Solid line represents reception pattern at fiber 
stub without obscuration by connector barrel. Dashed line 
represents reception pattern as seen from outside of connector. 


Figure 3. Reception Pattern.* 




X-WAVELENGTH-nm 


+8V 

TO 

+12V 

SUPPLY 


REGULATOR 
7805C OR 
EQUIVALENT* 


2.2/jH 

«U2) 


HFBR. 

2001 


‘CRITICAL PARAMETER IS SPEED OF RESPONSE 


Figure 4. Spectral Response. 


Figure 5. Power Supply Transient Filter Recommendation. 
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Features 


• HFBR-4000 OR SMA STYLE CONNECTORS 

• CONNECTORS FACTORY INSTALLED AND TESTED 
^ SIMPLEX OR DUPLEX CABLE 

• USER SPECIFIED CABLE LENGTHS 

• UL RECOGNIZED COMPONENT PASSES 

UL VW-1 FLAME RETARDANCY SPECIFICATION* 

• STANDARD 100/140 fim GLASS FIBER 

• RUGGED TIGHT JACKET CONSTRUCTION 

• PARAMETERS OPTIMIZED FOR LOCAL DATA 
COMMUNICATIONS 

• BANDWIDTH: 40 MHz AT 1 km 


Description 


The HFBR-3000 Simpiex Fiber Optic Cabie/Connector 
assembiies and HFBR-3100 Dupiex Fiber Optic Cabie/ 
Connector assembiies are intended for use with HP’s High 
Performance Modules (HFBR-1001/2, HFBR-2001) and the 
Miniature Link series of transmitters and receivers (HFBR- 
12XX, HFBR-22XX) and 39301A RS-232 to Fiber Optic 
Multiplexer. These cable assemblies are available with 
either HFBR-4000 connectors (OPT 001) or SMA style 
connectors (OPT 002). 

The HFBR-3000 Simplex cable is constructed of a single 
graded index glass fiber surrounded by a silicone buffer, 
secondary jacket, and aramid strength members. The com¬ 
bination is covered with a scuff resistant polyurethane outer 
jacket. 

The HFBR-3100 Duplex cable has two glass fibers each in a 
cable of construction similar to the simplex cable, joined 
with a web. The individual channels are identified by a 
marking on one channel of the cable. 

*UL File Number E84364 

Mechanical Dimensions 


__ 36.0 ± 1.3_ 

(1.42 + 0.05) 10.32 UNF. 

INT. THD. ' 


'— CABLE DIA 2.65 mm NOMINAL 

HFBR-4000 CONNECTOR 

H^-39 (1.5) ^ 


2.499 + 0.005 
“(0.0984 + 0.0002) 




Fiber Optic Cable Construction 

2.65 mm NOMINAL DIA. 5.3 mm NOMINAL WIDTH ^ 

^-POLYURETHANE OUTER JACKET ^ ^ 

ARAMID STRENGTH MEMBERS 

-SECONDARY JACKET 

\ -SILICONE BUFFER— 

——GLASS OPTICAL- 


The HFBR-3001 is a ten metre Simplex Cable assembly 
terminated with HFBR-4000 connectors. The HFBR-3021 is 
a ten metre Simplex Cable assembly terminated with SMA 
style connectors. 

The cable’s resistance to mechanical abuse, safety in flam¬ 
mable environments, and absence of electromagnetic 
interference effects may make the use of conduit unneces¬ 
sary. However, the light weight and high strength of the 
cables allows them to be drawn through most electrical 
conduits. The connectors must be protected during instal¬ 
lation by a pulling grip such as Kellems 033-29-003. 

CABLE LENGTH TOLERANCE 



Cable Length (Metres) 

Tolerance 

1-10 

+10/-0 % 

11-100 

+1/-0 Metre 

> 100 

-fV-O % 


REF. PLANE FOR 
CABLE LENGTH 
3.14 
r 3.16 



1/4-36 UNS-2B INTERNAL THREAO- 

SMA STYLE CONNECTOR 


7.62 + (0.30). 
8.38 (0.33) 


NOTES: 

1. DIMENSIONS ARE IN mm (INCHES). 

2. FIBER END IS LOCKED FLUSH WITH 
FERRULE FACE. 

CAUTION: 

1. COUPLING NUT SHOULD NOT BE OVERTIGHTENED: 
TORQUE 0.05 TO 0.1 UNITS N m OVER 
TIGHTENING MAY CAUSE EXCESSIVE FIBER 
MISALIGNMENT OR PERMANENT DAMAGE. 

2. GOOD SYSTEM PERFORMANCE REQUIRES 
CLEAN FERRULE FACES TO AVOID OBSTRUCTING 
THE OPTICAL PATH. CLEAN COMPRESSED AIR 
OFTEN IS SUFFICIENT TO REMOVE PARTICLES. 

A COTTON SWAB SOAKED IN METHANOL OR FREON - 
MAY ALSO BE USED. 
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Absolute Maximum Ratings 


naxA units Note 


Relative Huinicilty 
at Ta = 70°C 


Storage Temp. 


Operating Temp. 


Parameter 


Crush Load 


Symbol MinJ Max. Units I Note! 


Fc 200 N 


m 1.5 kg 



Symbol 

Min, 

iippli' 

Max. 

Units 

N.A, 


0.3 


- 

ao 

3.5 

5.5 

8 

dB/Km 

BW 


40 


MHz 

l/V 


5 


ns/m 

Dc 


100 


II m 

Dcl 


140 


/XI i I 

g 


2 



Fc 


1800 


N 

m/g 


6 

12 


kg/km 

IL 


30 


nA 


Mechanical/Optical Characteristics 

• Pi-iameler _ Symbol Min, TypJ®^ M 

Exit Numerical Aperture N.A. 0.3 

; Attenuation _ ao 3.5 5.5 

Bandwidth (B 1 km BW 40 

Travel Time Constant _l/V_ 5 _ 

i Optical Fiber Core Diameter _Dc_ 100 

Cladding Outside Diameter _ Dcl_ 140 

I Index Grading Coefficient _ g 2 

Cable Structural Strength Fc 1800 

Mass per Single Channel 6 

i Unit Length Dual Channel _ 12 

I Cable Leakage Current _ ft 30 

Notes: 

1.180° bending at minimum bend radius, with ION tensile 7.1 

load. 1 

2. Force applied on 2.5 mm diameter mandrel laid across the 8. i 

cable on a flat surface, for 100 hours, followed by flexure 9. i 

test. 10.' 

3. Tested at 1 impact according to DOD-STD-1678, Method i 

2030, Procedure 1. I 

4. Exit N.A. is defined as the sine of the angle at which the off- < 

axis radiant intensity is 10% of the axial radiant intensity. 11.' 

5. Bandwidth is measured with a pulsed LED source (X = 820 1 

nm), and varies as £-0-85, where 2 is the length of the fiber ' 

(km). Pulse dispersion and bandwidth are approximately ' 

inversely related. 12.1 

6. Typical values are at Ta = 25° C. 13. 

Cable Assembly-Ordering Guide 

HFBR-3000/HFBR-3100 defines fiberoptic cables with fac¬ 
tory installed connectors of user specified length. The cable 
length must be specified in metres and can be any length in 
one metre increments from 1 to 1500 metres (longer cables 
available upon request). Option 001 specifies that the cable 
is terminated with HFBR-4000 connectors and Option 002 
specifies that the cable is terminated with SMA style con¬ 
nectors. Either OPT 001 or OPT 002 must be specified. 

Examples: 

A. To order one Duplex Cable assembly 125 metres long, 
with SMA style connectors, specify: 

HFBR-3100 Ouantity125 

OPT 002 Quantity 1 

B. To order four Simplex Cable assemblies, 150 metres 
each, with HFBR-4000 connectors, specify: 

HFBR-3000 Quantity 600 

OPT 001 Quantity 4 


-20°C to +85° C Unless Otherwise Specified. 


Conditions 

Fig. 

Note 

X ^ 820 nm, 12 > 300m 


4 

X - 820 nm 

1 

7, 12 

X-820nm(LED) . 


5 

X = 820 nm 


11 









8 




50KV, £ = 0.3m 




7. Fixed losses (length independent) are included in Transmit¬ 
ter/Receiver optical specifications. 

8.9ne Newton equals approximately 0.225 pounds force. 

9. Short term, < 1 hr. 

10. The probability of a fiber weak point occurring at a point of 
maximum bend is small, consequently the risk of fiber 
breakage from exceeding the maximum curvature is 
extremely low. 

11. Travel time constant is the reciprocal of the group velocity 
for propagation of optical power. Group velocity, V = X/n 
where X = velocity of light in space = 3 x lO^m/s and n = 
effective core index of refraction. 

12. For lower attenuation cable consult local sales office. 

13. This applies to cable only. 



600 650 700 750 800 850 91 

WAVELENGTH (nm) 

Figure 1. Attenuation vs. Wavelength 
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HEWLETT 

PACKARD 


FIBER OPTIC CABLE 


TECHNICAL DATA JANUARY 1986 


Features 


• SIMPLEX OR DUPLEX CABLE 

• USER SPECIFIED CABLE LENGTHS 

• UL RECOGNIZED COMPONENT, PASSES UL 
VW-1 FLAME RETARDANCY SPECIFICATION* 

• STANDARD 100/140 nm GLASS FIBER 

• RUGGED TIGHT JACKET CONSTRUCTION 

• PARAMETERS OPTIMIZED FOR LOCAL DATA 
COMMUNICATION 

• BANDWIDTH: 40 MHz AT I km 


Description 


The HFBR-3200 Simplex Fiber Optic Cables and HFBR- 
3300 Duplex Fiber Optic Cables are intended for use with 
HP’s High Performance Modules (HFBR-1001/2, HFBR- 
2001) and the Miniature Link series of transmitters and 
receivers (HFBR-12XX, HFBR-22XX). 

The HFBR-3200 Simplex Fiber Optic Cable is constructed 
of a single graded index glass fiber surrounded by a silicone 
buffer, secondary jacket, and aramid strength members. 
The combination is covered with a scuff resistant polyure¬ 
thane outer jacket. 

The HFBR-3300 Duplex Fiber Optic cable has two glass 
fibers, each in a cable of construction similar to the Simplex 
cable, joined with a web. The individual channels are identi¬ 
fied by a marking on one channel of the cable. 

The optical waveguide is a fused silica glass, graded index 
fiber, which gives low attenuation and wide bandwidth. The 
silicone buffer and secondary jacket protect the fiber from 
being scratched and provide a base for the helically 
wrapped aramid strength members. 

The HFBR-3200 and HFBR-3300 cables can be terminated 
with HFBR-4000 connectors using the HFBR-0100 Connec¬ 
tor Assembly Tooling Kit. Information on cables with 
factory installed connectors is available in the HFBR- 
3000/HFBR-3100 data sheet. 

The cable’s resistance to mechanical abuse, safety In flam¬ 
mable environments, and Immunity from electromagnetic 
interference effects may make the use of conduit unneces¬ 
sary. However, the light weight and high strength of the 
cables allows them to be drawn through most electrical 
conduits. 

*UL File Number E84364 







Fiber Optic Cable Construction 


^ 2.65 mm NOMINAL DIA. 5.3 mm NOMINAL WIDTH 

POLYURETHANE OUTER JACKET -r^ 

ARAMID STRENGTH MEMBERS 

S -SECONDARY JACKET-0\. 

-SILICONE BUFFER— 

-GLASS OPTICAL- 

fiber 


CABLE LENGTH TOLERANCE 


CdbJe Length (Metres) 

Tolerance 

1-10 

^F10/-0 % 

11-100 

+1/-D Metre 

> 100 

-f1/-0 % 


Installation 


Hewlett-Packard Fiber Optic cable is designed so that when 
pulled through conduit, accepted wire pulling methods and 
tools, such as a cable grip, can be used. However, a few 
precautions for optical cable are necessary: the cable must 
not be bent tighter than its minimum bend radius; the tensile 
strength of the cable should not be exceeded (a cable lubri¬ 
cant can be used to minimize the drawing force); tensile load 
should be applied only to the cable and not the connector. 
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Absolute Maximum Ratings 


Parameter 

Symbol 

Min. 

Max. 

Relative Flumidity 
at Ta = 70°C 



95 

Storage Temp. 

Ts 

-40 

+85 

Operating Temp. 

Ta 

-20 

+85 

Bend Radius, 

No Load 

r 

20 


Flexing 


50K 



Parameter 

Symbol 

Min. 

Max. 

Units 

Note 

Crush Load 

Fc 


200 

N 

2, 7 


m 


1.5 

kg 

Q 

Impact 

h 


0.15 

m 

O 

Tensile Force 

Per Cable Channel 

Ft 


300 

N 

7.8 


Mechanical/Opticai Characteristics -20°C to +85°C Unless Otherwise Specified. 


Parameter 

Symbol 

Min. 

Typ.tei 

Max. 

Units 

Conditions 

Fig- 

Note 

Exit Numerical Aperture 

N.A. 


0.3 


— 

X = 820nm, £>300m 


4 

Attenuation 

ao 

3.5 

5.5 

8 

dB/km 

X = 820 nm 

1 

11 

Bandwidth @ 1 km 

BW 


40 


MHz 

X = 820nm(LED) 


5 

Travel Time Constant 

l/V 


5 


ns/m 

X = 820 nm 


10 

Optical Fiber Core Diameter 

Dc 


100 






Cladding Outside Diameter 

Dcu 


140 


MPtl 




Index Grading Coefficient 

g 


2 


- 




Cable Structural Strength 

Fc 


1800 


N 



7 

Mass per Single Channel 

m/£ 


6 


kg/km 




,Unit Length Dual Channel 



12 






Cable Leakage Current 

II 


30 

1 

nA 

50 kV. e=0.3m 




Notes: 

1.180® bending at minimum bend radius, with 10N tensile 
load. 

2. Force applied on 2.5 mm diameter mandrel laid across the 
cable on a flat surface, for 100 hours, followed by flexure 
test. 

3. Tested at 1 impact according to DOD-STD-1678, Method 
2030, Procedure 1. 

4. Exit N.A. is defined as the sine of the angle at which the off- 
axis radiant intensity is 10% of the axial radiant intensity. 

5. Bandwidth is measured with a pulsed LED source (X = 820 
nm), and varies as where is the length of the fiber 
(km). Pulse dispersion and bandwidth are approximately 
inversely related. 


Cable Ordering Guide 

HFBR-3200/HFBR-3300 defines fiber optic cables of user 
specified length. The cable length must be specified in 
metres and can be any length in one metre increments from 
1 to 1000 metres (longer cables available upon request). 
Option 001 specifies the number of equal length cables 
ordered. 

Examples: 

A. To order one Duplex Cable 150 metres long specify: 

HFBR-3300 Quantity 150 

OPT 001 Quantity 1 

B. To order five Simplex Cables,100 metres each, specify: 

HFBR-3200 Quantity 500 

OPT 001 Quantity 5 


6. Typical values are at Ta = 25® C. 

7. One Newton equals approximately 0.225 pounds force. 

8. Short term, < 1 hr. 

9. The probability of a fiber weak point occurring at a point of 
maximum bend is small, consequently the risk of fiber 
breakage from exceeding the maximum curvature is 
extremely low. 

10. Travel time constant is the reciprocal of the group velocity 
for propagation of optical power. Group velocity, V = X/n 
where X = velocity of light in space = 3 x 10^ m/s, n = effec¬ 
tive core index of refraction. 

11. For lower attenuation cable consult your local sales office. 



600 650 700 750 800 850 900 

WAVELENGTH (nm) 


Figure 1. Typical Cable Attenuation vs. Wavelength 
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Features 


• TERMINATES HEWLETT-PACKARD 
100/140 /xm FIBER OPTIC CABLE 

• TYPICAL INSERTION LOSS 1.5 dB 

• ALL METAL PIECE-PARTS 

• SIMPLE, RAPID ASSEMBLY 

• STANDARD 2.50 mm FERRULE 

• WIDE OPERATING TEMPERATURE RANGE 

• SMALL DIAMETER 


Description 


The HFBR-4000 Fiber Optic Connector is constructed of all 
metal piece-parts and has been designed to use a high 
performance epoxy to stake the optical fiber. The standard, 
2.50 mm connector ferrule is prepared with a polished opti¬ 
cal surface giving the assembly a uniformly repeatable low 
insertion-loss of typically 1.5 dB. 

The connector can be assembled in less than 20 minutes by 
an experienced user with suitable tooling, such as provided 

. ---CONNECTOR BODY- 

/ /-CRIMP SUPPORT SLEEVE- 





^ *^^iESSS!ISS> ' 


in the Hewlett-Packard HFBR-0100 Connector Assembly 
Tooling Kit. When properly assembled, the connector has 
excellent strength and repeatable performance over a wide 
temperature range. 

The connector is compatible with Hewlett-Packard HFBR- 
3200/3300 Fiber Cptic Gables. 

The HFBR-3099 adapter is used for making an aligned, 
easily disassembled, connector-to-connector junction. 



Mechanical Details 



CONNECTOR ASSEMBLY 


PCafiOLf. tS6E «OTE 3J 
^.499 4.006 
(.0984 4.0002} 



J'lOTES; 1, Dimerisiofts are mm (mches). 

2. IXnless otherwise jpectfied. The ttrferahcet are: 

.X n6lmm, {.XX 4 ,02m-} 

.XX - ,13wm, iXXX 4 -{WSirr.) 

3. FeiTKie hole accomodates 140prrt O.D. fihm*. 

ASSEMBLED HFBR-4000 CONNECTOR 


ALICNMENT 

SLEEVE 

HOUSINO 


ALIQNMEfaT 

SLEEVE 



10*32 UNFTHD. 


L.’-’-J 


’^{-28} ^ (.01} ^ 

HFBR-309S ADAPTER 
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Connector Piece-Parts 


-10 » 32 UNF-2A THD 



CRIMP SUPPORT SLEEVE 



10-32 0ISIF2BTHD 
- $.4 DEEP 



-Jk- 
^ (. 02 } 


GOLD COLORED: SILVERED COLORED: 
3.2 (.12) 2.8 (,lb) 


FERRULE HOLE 
ACCOMMODATES 
140</m O:D. FIBER 



N—--13 (0.6)- 

CRIMP SLEEVE 

NOTES: 4. DIMENSIONS IN mm (in.) 

8. TOLER ANDES ARE: 

.X .61 mm jtx .12mm 
(.XX .02in.) (.XXX .005in.) 



CONNECTOR SOOY 


Absolute Maximum Ratings Optical Characteristics 


Parameter 

Symiol 

Min, 

Max, 

Units 

Note^ 

Storage Temp. 

Ts 

-40 

+85 


7 

Operating Temp. 

Ta 

-20 

+70 


7 

Tensiie Force 

Ft 


100 

N 

7 


Parameter 

SymljoP 

*Mln, 

Typ. 

Max. 

Units 

Note 

Insertion Loss 

<XCC 


1.6 


dB 

6,7 

Insertion loss 
^^^Repeatabillty 

AaCQ 


0.2 


dB 

8 


6. acc, connector-to-connector loss; measured steady state. 

7. When assembled with Hewlett-Packard HFBR-0100 procedure and 
HFBR-3000 series glass fiber cable. 

8. 100 connection cycles. 


Applications 


#10-32 
EXTERNAL 
MOUNTING NUTS- 


ALIGNMENT 

SLEEVE 


TERMINATION FOR HEWLETT-PACKARD 
HFBR-3200/3300 FIBER OPTIC CABLE 



ALIGNMENT SLEEVE 
HOUSING 
(BARREL) 


\ \ 2.58mm (0.10 in) 

MINIMUM CLEARANCE 

BULKHEAD OR PANEL MOUNTING 
OF HFBR-4000 CONNECTORS 



INTERFACE TO HEWLETT-PACKARD 
HFBR-12XX/22XX MINIATURE FIBER 
OPTIC LINK COMPONENTS 




INTERFACE TO HEWLETT-PACKARD 

HFBR-1001/1002/2001 

FIBER OPTIC MODULES 


• CONNECTOR-TO-CONNECTOR INTERFACE 
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FIBER OPTIC 

HFBR-OIOQ 

TOOLING KIT 

CONNECTOR 

HFBR-0101 

ASSEMBLY 

CONSUMABLES KIT 

TOOLING KIT 

HFBR-01J02 

CUSTOM TOOLS 


TECHNICAL DATA JANUARY 1986 


Features 

• AIDS IN THE ASSEMBLY AND REPAIR OF 
HEWLETT-PACKARD 100/140 /zm FIBER 
OPTIC CABLE WITH HEWLETT-PACKARD 
CONNECTORS 

• INCLUDES AN ILLUSTRATED, STEP-BY-STEP 
TUTORIAL USER’S MANUAL 

• PRODUCES FACTORY-QUALITY 
CONNECTIONS; 

1.5 dB Typical Insertion Loss 

• COMPLETE — INCLUDES ALL TOOLS, 
MATERIALS AND CONNECTOR PARTS 
REQUIRED TO ASSEMBLE 10 CONNECTORS 

• RAPID, LESS THAN 20 MINUTE CONNECTOR 
ASSEMBLY TIME WITH EXPERIENCE 

• PACKAGED IN A RUGGED CASE 

Description 

The HFBR-0100 Fiber Optic Connector Assembiy Tooiing 
Kit is a compiete kit designed for quick fieid instailation of 
Hewlett-Packard HFBR-4000 connectors onto Hewlett- 
Packard HFBR-3200/3000 Fiber Optic Cable. The kit is 
packaged in a rugged case, supplying the user with 
everything required for terminating the fiber optic cable. The 
contents are: 

1. A set of common connectoring tools 

2. A consumables kit containing sufficient material to 
assemble ten fiber optic connectors (available separ¬ 
ately as HFBR-0101). 

3. A set of custom tools (available separately as 
HFBR-0102). 

4. A set of connector piece-parts for terminating ten con¬ 
nector ends, and adapters for making connector-to- 
connector junctions (the individual unassembled con¬ 
nectors are available as HFBR-4000; the adapter is 
available as HFBR-3099). 

5. An illustrated user’s manual presenting the procedure in 
a step by step, tutorial fashion. 

User's Manual Outline 

The User’s Manual details the connectoring procedure for 
the first time user, allowing an inexperienced technician to 
construct factory-quality fiber optic connectors. Numerous 
photographs and diagrams simplify the assembly process. 

The User’s Manual is composed of three major sections, 
described as follows: 


1. CABLE PREPARATION: Thefiberoptic cable is stripped 
of its jackets, and the strength members are terminated 
by the installation of crimp hardware. 

2. CONNECTOR ASSEMBLY: The prepared cable end is 
assembled into the connector body using a high perfor¬ 
mance epoxy to stake the optical fiber. The epoxy is 
cured in ten minutes using the supplied heater. 

3. CONNECTOR POLISHING: The fiber end is ground to 
an optically flat finish and inspected with a microscope 
comparing the finish with the detailed photomicro¬ 
graphs In the User’s Manual. 



FIBER 
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HFBR-0100 Materials List 


Ordering Guide 


1. COMMON CONNECTORING TOOLS WiTH CASE 

• Sapphire Ribbon Cleave Tool 

• No-Nik^" Strippers 

• Scissors 

• SOX Microscope 

• Safety Glasses 

• 16 AWG Wire Strippers 

• Crimping Tool 

• Polishing Plate 

• Heater: 

(option 001) 100-120 VAC 50/60 Hz 
(option 2XX) 200-240 VAC 50/60 Hz 

2. TEN HFBR-4000 CONNECTORS WITH SIX HFBR-3099 
ADAPTERS 

3. HFBR-0101 CONSUMABLES KIT 

• Hysor" 1C Epoxy 

• Propanol/Acetone swabs 

• Loctite^" 495 Adhesive 

• Stirring Sticks 

• Syringes with Flat-tipped Needles 

• Hand Towels 

• Propanol 

• Lapping Film: 

— Coarse grit, 12 micron 
— Medium grit, 3 micron 
— Fine grit, 0.5 micron 

• Bottle Spout 

• Mixing Pads 

4. HFBR-0102 CUSTOM TOOLS 

• Slotted Vise 

• Polishing Weight 

• Polishing Assembly 

5. USER’S MANUAL 


Specifications 


Parameter 

Value 

Units 

Weight 

Net 

7.3 (16) 

kg (lbs) 

Shipping 

8.2 (18) 

Size 

Height 

356(14) 

mm (in.) 

Width 

457(18) 

Depth 

229 (9) 

Heater Wattage 

! 

Opt 001 

600 

W 

Opt 2XX 

80 


The HFBR-0100 Connector Assembly Tooling Kit is de¬ 
signed to be sold as a complete unit, ready for use. 
Common connectoring tools, consumables, custom tools, 
connector piece-parts, and the user’s manual are included. 

The kit Is ordered by specifying both the base product 
number (HFBR-0100) and a heater option. The heater 
option specifies either a 110 VAC (option 001) or a 220 VAC 
(option 2XX) heater with the appropriate power cord. 

Both the Consumables Kit (HFBR-0101) and the Custom 
Tools (HFBR-0102) are available separately for restocking 
the kit. The unassembled connectors (HFBR-4000), adap¬ 
ters (HFBR-3099) and fiber optic cable (HFBR-3200/3300) 
are also available. 

Order Examples: 

1. Three Connector Assembly Tooling Kits — specify; 

HFBR-0100 Fiber Optic Connector Quantity 3 

Assembly Tooling Kit 

Option 202: European Continent Plug, 220 VAC 

2. One Consumables Kit replacement — specify; 

HFBR-0101 Consumables Kit Quantity 1 


POWER CORD (MALE PLUG) OPTIONS 


OPTION 

NO. 

PLUG* 

CONFIGURATION 

COUNTRY 

001 


0 


USA, CANADA {120V) 
JAPAN 

200 


DE 

L N 

c=i a 


U.K. 

201 




AUSTRALIA, 

NEW ZEALAND 

202 

fo o J 

V* *■/ 

EUROPEAN 

CONTINENT 

206 

o • 

m 

SWITZERLAND 

212 


o 

^L N y 


DENMARK 


•VIEW OF PLUG FACE 


E - EARTH OR SAFETY GROUND 
N - NEUTRAL OR IDENTIFIED CONDUCTOR 
L - LINE OR ACTIVE CONDUCTOR 











HEWLETT 

PACKARD 


RS-232-C/ V.24 


TO FIBER OPTIC 

39301A 

MULTIPLEXER 



TECHNICAL DATA JANUARY 1986 


Features 


• EXTEND UP TO 16 RS-232-C/V.24 CHANNELS 
TO 1.25 km STANDARD, 2.5 km WITH 
SELECTED CABLE 

• DATA UP TO 19.2 kbps ON EACH OF 
16 CHANNELS SIMULTANEOUSLY 

• SYSTEM IMMUNITY TO EMI SOURCES SUCH 
AS LIGHTNING STRIKES 

• SECURE DATA TRANSMISSION 

• ELIMINATION OF SPARK HAZARDS IN 
VOLATILE ATMOSPHERES 

• BUILT-IN FAULT ISOLATION CAPABILITY 

• LOW INSTALLATION COSTS DUE TO 
LIGHTWEIGHT FIBER OPTIC CABLE 


Description 


A pair of HP 39301A Multiplexers interconnected with 
Hewlett-Packard HFBR-3000 Series Fiber Optic Cable, may 
be used to extend up to 16 full duplex RS-232-C/V.24 
channels up to 2.5 km (8200 ft.). Figure 1 shows a typical 
link configuration between a host CPU and a cluster of 16 
terminal devices. 









This link provides an easy way to incorporate the advan¬ 
tages of fiber optic links into local area terminal communi¬ 
cations. These advantages include immunity to electro¬ 
magnetic interference of all types, from lightning strikes to 
noisy electric motors, and freedom from static discharge 
and crosstalk. The fiber optic cable also provides security 
for data as it will not radiate electromagnetic signals. In 
volatile atmospheres, there is no need for special cable 


UPTOieCHAWNELS 


HFBR~3000SeR»ES 
FfBEB OPTIC CABLE 
{TWO CHANNELS REQUtRED^ 

UP TO 1.25 km {4100 FT4 WITH STANDARD CABLE 
UP TO 2.5 knv {8200 FT.} WITH SELECTED CABLE 


UP TO 16 DEVICES 


PLOTTER I I TERMINAL | I PRINTER I I TERMINAL I 1 PLOTTER 


[}0 


Figure 1. Typical Link Configuration 
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shielding because no sparks can be generated by this 
totally dielectric medium. 

Each 39301A Multiplexer has eight RS-232-C/V.24 connec¬ 
tors. Each connector has both the Primary and Secondary 
Data channels available. This provides for a variety of pos¬ 
sible configurations. These configurations include: sixteen 
independent asynchronous channels, eight independent 
asynchronous channels v\/ith handshake control lines, or 
eight independent synchronous channels with Data Termi¬ 
nal Equipment (DTE) supplied clock signals. The cables 
required to accomplish any combination of these connec¬ 
tions are described in the Typical Configurations Section of 
this Data Sheet. 


Specifications 


SYSTEM PERFORMANCE 

A system consists of two or more 39301 A’s interconnected 
by fiber optic cable assemblies. 

Transmission Distance: The usable distance between 
39301 A’s is determined by the optical fiber and connectors 
used. 


Typical Fiber 
Specifications 

Sfie, -^ 0 , N,A. 

Connector 

Mfr./Modei 

Max. I Typ. 

Local Communi- 

HP/HFBR-4000 

1.25 km 

2.5 km 

cation Fiber 

100/140 /um. 

5.5 dB/km, 0.28 

Amphenol/ 

906-120-5000 

Note 1. 2 


T elecommunication 
Fiber 50/125 ^xm, 

4 dB/km, 0.21 

Amphenol/ 

906-120-5001 

Note 2 

1.5 km 


NOTES: 

1. Guaranteed with HFBR-3000 Series cable assemblies. 

2. Contact HP Sales Office for expected performance of spe¬ 
cific fiber and connectors used. 

System Bit Error Rate: One error in 10^ bits typical. 

ENVIRONMENTAL 

Storage Temperature: -40°C to +75° C 
Operating Temperature: 0°Cto+55°C 
Relative Humidity: 95% 

PHYSICAL CHARACTERISTICS 

Size: 42.5 x 8.9 x 7.2 cm 
(16.75 X 3.5 X 2.85 inches) 

Weight: 2.2 kg (4.75 lbs) 

Shipping Weight: 3.4 kg (7.5 lbs) 

Power Requirements: 18 VA Maximum 
Power Cord Length: 2.3 m (7.5 ft.) 

REGULATION COMPLIANCE 

RFI/EMI: 

— VDE 0871 level A 
— FCC Class A 

Safety Approvals: 

— UL478, UL114 for EDP and office equipment 
— CSA C22.2-154 for EDP equipment 
— VDE 0730 part 2P for EDP and office equipment 
— Complies with lEC standard #380 and #435 for EDP 
and office equipment 

ELECTRICAL CHANNEL INTERFACE 

Electrical: Conforms to EIA standard RS-232-C Section 2 
(CCITT V.24) for the assigned pins. 


Each of the Primary and Secondary Data channels may 
operate any asynchronous protocol up to 19200 bps. Each 
channel may be used independently with different proto¬ 
cols and data rates without adjustments to the Multiplexer. 
This is possible because the 39301A operates as a time 
.division multiplexer, sampling each of the 16 data channels 
at a 200 kHz rate. This sampled data is serialized and 
transmitted in real time at a rate of 7 Mbaud over the inter¬ 
connecting HFBR-3000 Series Fiber Optic Cable to the 
companion 39301 A. This serial data is then reconverted to 
16 parallel channels and distributed to the respective Pri¬ 
mary or Secondary Data channels. 


Pulse Width Distortion: +/- 6 /is maximum at data rates to 
19.2 kbps 

(Operated with RS-232-C load of 3K ohms and 2500 pF). 
Electrical Connector: Female 25 pin subminiature “D” 

PIN ASSIGNMENTS 


Pin 

No. 

PIA RS-232.C 

CCITT V.24 

Notes 

1 

Protective 

Ground 

AA 

Earth 

Common 

101 

1 

2 

T ransmitted 
Data 

(Primary) 

BA 

Transmitted 

Data 

103 

3 

3 

Received 

Data 

(Primary) 

B8 

Received 

Data 

104 

4 

6 

Data Set 
Ready 

CC 

Data Set 
Ready 

107 

2 

7 

Signal 

Ground 

AB 

Signal 

Ground 

102 

1 

14 

Secondary 
i Transmitted 
• Data 

SBA 

Transmitted 

1 Backward 
^ Channel 
IData 

118 

3 

16 

! Secondary 
■ Received 

1 Data 

SBB 

Received 

Backward 

1 Channel 
Data 

119 

4 


Notes: 

1. Pins 1 and 7 are internally connected. 3. Data to 39301 A. 

2. Pin 6 is internally hardwired “on” to 4. Data frcn 39301 A. 
+12V through a 316 ohm resistor. 

OPTICAL CHANNEL INTERFACE 

Transmitter Optical Output Flux: -13 dBm 
(50 juW) minimum at 820 nm 
Receiver Optical Input Flux: -31 dBm 
(0.8 )uW) minimum at 820 nm 
Fiber Optic Port Connector: HFBR-4000 compatible. 
(HFBR-4000 installed on HFBR-3000 Series Fiber Optic 
Cables. Optional SMA style connector adapters are avail¬ 
able from HP sales offices.) 

INDICATORS AND SWITCHES 

AC Line Indicator: When ON indicates that AC power is on. 

Cat her Received Indicator: When ON, indicates that the 
39301A is receiving a modulated signal from the remote 
transmitter. 

Loopback Switch: In the TEST position, enables an electri¬ 
cal loopback at the interface between the multiplexer 
electronics and the fiber optic transceiver circuitry. The 
“Carrier Received Indicator” is disabled when this switch is 
in the TEST position. 
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DTE Interface Configurations 

Each RS-232-C/\/.24 connector on the 39301A Multiplexer 
can be interfaced to a variety of Data Terminal Equipment 
(DTE) by use of properly configured interconnecting RS- 
232-C/V.24 data cables. Each connector provides two 
independent full duplex asynchronous channels on the 
Primary and Secondary Data lines. Therefore, 16 total chan¬ 
nels are available on any 39301A link. The following figures 
will describe the cable configurations for four typical DTE 
connections. Only one end of the full 39301A link Is shown 
in each figure. The opposite end will be a mirror image in all 
cases, therefore, two of the illustrated RS-232-C/V.24 data 
cables will be required to complete each link. Shielded RS- 
232-C/V.24 cables are recommended in all cases to 
minimize radio frequency emissions. Any of the DTE con¬ 
figurations described may be intermixed and connected to 
a 39301A link simultaneously with the only limitation being 
that no more than 16 full duplex channels are available. 


ASYNCHRONOUS DATA ONLY DTE 

It is possible to connect one or two “Data Only” DTEs to 
each connector on the 39301 A. Figure 2 shows the configu¬ 
ration for a single DTE connection utilizing the Primary 
Transmitted/Received Data pins on the 39301A connector. 
Figure 3 shows the configuration of HP’s 8120-3569 Dual 
Channel RS-232-G/V.24 Adapter Cable. This 8120-3569 
Cable can be used to separately access both the Primary 
and Secondary Data channels on each 39301A connector. 
Then two of the cables shown in Figure 2 can be used to 
extend these channels out to two separate “data only” 
DTEs. This 8120-3569 Cable will enable up to 16 “data only” 
DTEs to be connected to each 39301A link. 


DTE 

""Data Only” 

(Female) 
Protective Ground 1 

Transmitted Data 2 

Received Data 3 


“Data Only” RS-232-C/V,24 
_^Data Cable 

(Male) 

2 - 

3 - 


DCE 39301A Multiplexer 
(Each Connector) 


HFBR-3000 Series Fiber 
Optic Cable 
(Two Channels) 


. ^ 

^ --- 


(Male) 

- 1 

-2 

- "3 


(Female) 
1 - 
2 - 




Data Set Ready 6 6 

Signal Ground 7 7 


-f12V 


6 

7 


6 

7 


-A/yV- 

3160 


Ground 


To Remote 
39301A 


14-^ 

16 - 


Figure 2. Asynchronous Data Only Configuration 


25 PIN "D" 
CHANNEL A (FEMALE) 

PROTECTIVE GROUND FT 
TRANSMITTED DATA | 2 
RECEIVED DATA 

DATASET READY 
SIGNAL GROUND 


25 PIN “D" 
(FEMALE) 


CHANNEL 
PROTECTIVE GROUND 
TRANSMITTED DATA 
RECEIVED DATA 

DATA SET READY 
SIGNAL GROUND 


25 PIN "D" 
(MALE) 


PROTECTIVE GROUND 
TRANSMITTED DATA (PRIMARY) 
RECEIVED DATA (PRIMARY) 

DATA SET READY 

SIGNAL GROUND 

SECONDARY TRANSMITTED DATA 
SECONDARY RECEIVED DATA 


NOTE: THE SEPARATION BETWEEN MALE AND FEMALE 
CONNECTORS IS 0.6m (2 ft). 


Figure 3. 8120-3569: Dual Channel RS-232-C/V.24 Adapter Cable 





ASYNCHRONOUS DATA PLUS HANDSHAKE DTE 

If a DTE requires that normal modem handshake lines be 
active for control purposes, the Secondary Data channel on 
each 39301A connector can be used to establish this con¬ 
nection between the host CPU and the remote terminal. 
Figure 4 shows one possible cable configuration using the 
Secondary Data channel to interconnect the DTE’s Request 
to Send/Clear to Send handshake lines. Up to eight DTEs 
with handshake lines may be connected to a 39301A link in 
this way. 

Note that pin 6, Data Set Ready, on each 39301A connector 
is hardwired “on” to+12V through a 316 ohm resistor. If the 
connected DTE does not require this signal, it may be elim¬ 
inated from the RS-232-C/V.24 data cable. 


SYNCHRONOUS DATA WITH DTE 
SUPPLIED CLOCK 

Although the 39301A does not provide a clock for synchro¬ 
nous data transmission, synchronous DTE may be intercon¬ 
nected by the 39301A link if the DTE can supply the 
necessary clock signal. Figure 5 Illustrates the use of a 
39301A connector’s Secondary Data channel to accomp¬ 
lish this type of DTE connection. Up to eight synchronous 
data DTEs with their own clock lines may be connected to a 
39301A link. 


DTE 

“Data + Handshake” 

(Female) 
Protective Ground 1 

Transmitted Data 2 

Received Data 3 

Request to Send 4 

Clear to Send 5 

Data Set Ready 6 

Signal Ground 7 


DTE 

“Data + DTE Clock” 


(Female) 


Protective Ground 
Transmitted Data 
Received Data 


Data Set Ready 
Signal Ground 

Receiver Clock 


External 

Transmitter Clock 


“Data + Handshake” 
RS-232-C/V^24 
Data Cable 


DCE 39301A Multiplexer 
(Each Connector) 

(Female) 


HFBR-3000 Series Fiber 
Optic Cable 
(Two Channels) 




To Remote 
39301A 


Figure 4. Asynchronous Data Plus Handshake Configuration 


“Data + DTE Clock” 
R$*232-C/V.24 
Data Cable 


DCE 39301A Multiplexer 
(Each Connector) 


HFBR-3000 Sertes Fiber 
Optic Cable 
(Two Channels) 


(Male) (Female) 



To Remote 
39301A 



Figure 5. Synchronous Data with DTE Supplied Clock Configuration. 
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System Configurations 

Point-to-Point: See Figure 1 

The 39301 A’s can be configured in a normal point-to-point 
fashion utilizing a two channel fiber optic cable assembly 
to interconnect them. 

Multiple Node Loop: 

Several 39301 A’s can be interconnected in a simple closed 
loop configuration using single channel fiber optic cable 
assemblies to interconnect the transmitter of each 39301A 
to the receiver of the subsequent 39301 A. This configura¬ 
tion allows one multiplexer at the computer center to 
address several different groups of terminals at different 
locations in a local facility. A maximum of 16 asynchro¬ 
nous “Data Only’’ DTE connections can be made around 
the loop. The unused channels at each multiplexer must 
be externally looped back on the 25 pin connectors, (i.e., 
tie pins 2 to 3 and 14 to 16). The maximum data rate of any 
channel in the loop is determined by the number of multi¬ 
plexers in the loop and the amount of distortion that the 
interconnected DTE’s can tolerate. 

Number of 39301 A’s Maximum Channel Data Rate 

Up to 3 19.2 Kbps 

Up to 6 9.6 Kbps 

Up to 15 4.8 Kbps 

This data rate limit is due to the accumulated distortion 
thru the loop. The accumulated distortion will be within 
the 25% limits of EIA Standard RS-404, Standard for Start- 
Stop Signal Quality Between Data Terminal Equipment 
and Non-Synchronous Data Communications Equipment. 

installation 

The 39301A Multiplexer and the interconnecting HFBR- 
3000 Series Fiber Optic Cable Is designed for easy 
installation. Complete details are provided in the Installa¬ 
tion, Operating, and Service Manual supplied with each 
39301 A. 

It is recommended that the 39301A Multiplexer be securely 
mounted to protect the attached data cables. The 39301A is 
designed for surface or EIA standard 19 inch width rack 
mounting. Standard Rack/Surface Mounting Hardware 
supplied with each 39301A allows installation in a standard 
open rack or flush mounting on any convenient flat surface. 
Optional Recessed Rack Mounting Hardware (Option 001) 
allows mounting inside standard racks with closed doors 
without damage to the attached cables. 

The HFBR-3000 Series Fiber Optic Cable required to inter¬ 
connect the 39301A Multiplexers is available in several 
configurations. These configurations are detailed in the 
Support Products Section of this Data Sheet. Two channels 
of this cable are required to operate the link. This cable is 
suitable for installation in cable trays, conduits and ducts. 
The cable will operate In environments from -20°C to 
+70° C and 95% Relative Humidity. Standard cable installa¬ 
tion techniques and equipment may be used with the minor 
precautions stated In the 39301A Installation, Operating, 
and Service Manual. The precautions include maintaining 
the minimum bend radius of 25mm (1 in.) and maximum 


tensile load of 300N (67 lb) per channel during installation. 

If junction box or bulkhead splices are required in a cable 
run, or a link is reconfigured to a longer distance requiring 
additional fiber optic cable to be added to the original 
installation, HFBR-3099 Cable Coupling Hardware may be 
used to splice these cables together. The HFBR-3099 is 
supplied with each factory connectored HFBR-3000 Series 
Cable or may be ordered separately. Each in-line 
HFBR-3099 Coupler produces a 2 dB optical power loss in 
the cable run. This loss will affect the maximum separation 
between 39301 A’s by the distance equal to 2 dB cable 
attenuation in dB/km. For example, if standard HFBR-3000 
series cable Is used the maximum link length will be 
reduced by 2 dB ^ 8 dB/km = 250 m for each intermediate 
HFBR-3099 used. 

The RS-232-C/V.24 data cables required for connection to 
various Data Terminal Equipment are detailed in the Typi¬ 
cal Configurations Section of this Data Sheet. It is 
recommended that shielded cables are used for these con¬ 
nections for maximum suppression of radio frequency 
emissions. These cables should be no longer than 15m (50 
ft.) for compliance with the EIA and CCITT Standards, 
unless low capacitance cable is used. 

Service 

The 39301A is designed with easy-to-use link fault isolation 
facilities. Loopback techniques utilizing the built-in loop- 
back switch and fiber optic loopback cable supplied with 
each 39301A Multiplexer are used to quickly isolate link 
failures to either 39301A Multiplexer, the HFBR-3000 Series 
Fiber Optic Cable, or the interconnected Data Terminal 
Equipment. These procedures are described in the Installa¬ 
tion, Operating, and Service Manual supplied with each 
39301A. 39301A Multiplexers or HFBR-3000 Series Fiber 
Optic Cables may be self-serviced by the customer or 
returned to the nearest Hewlett-Packard Sales Office for 
service. 

Customer self-service may be accomplished for the Multi¬ 
plexer by following the procedures outlined in the Instal¬ 
lation, Operating and Service Manual to identify the failed 
subassembly. Replacement subassemblies are available 
through HP Sales Offices. HFBR-3000 Series Fiber Optic 
Cables may be repaired by using the HP HFBR-0100 
Connector Assembly Tool kit to splice or reconnector a 
damaged cable. 

Hewlett-Packard service is available for the 39301A by 
returning the Multiplexer to the nearest HP Sales Office. 
This service is available either on Monthly Contract basis or 
for a Time and Materials charge. The HFBR-3000 Series 
Cable will be repaired on a Time and Materials basis upon 
return to the nearest HP Sales Office. 
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Support Products 
for the 39301A 

39301A MOUNTING HARDWARE 
Rack/Surface Mounting Hardware: 

Supplied standard with each 39301 A. Available separately 
as part 1600-1090. 

Recessed Rack Mounting Hardware: 

Supplied as Option 001 to the 39301 A. Available separately 
as part 1600-1092. 

39301A FIBER OPTIC LOOPBACK CABLE 

Supplied standard with each 39301 A. Available separately 
as part 5061-2694. 

39301A INSTALLATION, OPERATING, 

AND SERVICE MANUAL 

Supplied standard with each 39301 A. Extra copies available 
as part 39301-90001. 

8120-3569 DUAL CHANNEL RS-232-C/V.24 
ADAPTER CABLE 

Enables two Data Terminal Equipment devices to be 
connected to each 39301A RS-232-C/V.24 connector port. 
A wiring diagram is shown in Figure 3 of this Data Sheet. 
The length is 0.6m (2 ft.) 

HFBR-3000* SERIES FIBER OPTIC CABLE 

Single Dual 

Channel OR Channel 
(Two Req,) (One Req) 

With Factory Installed HfIr-SOOO* HFBR-IioO* 

HFBR-4000 Fiber Optic 

39200A‘ 39200B* 


With Factory Installed 
HFBR-4000 Fiber Optic 
Connectors 

HFiR-3000* 

or 

39200A‘ 

Without Factory 

InstaUed Connectors 

HfPR-3200‘ 


Two channels of HFBR-3000 Series Fiber Optic Cable are 
required to interconnect the HP 39301A Multiplexers. This 
cable Is available In several forms as shown in the table 
above. It may be ordered in any length in one metre 
increments up to 1000 metres (3280 ft.) 

‘Detailed specifications for these products are available from HP 
sales offices. 


HFBR-0100* CONNECTOR ASSEMBLY TOOLING 
KIT 

This kit allows the installation of HFBR-4000 Fiber Optic 
Connectors onto HFBR-3000 Series Fiber Optic Cables in 
the field. It is used for system installation purposes if HFBR- 
3200/3300 unconnectored cables are used. It may also be 
used for field repair of HFBR-3000 Series Fiber Optic 
Cables. 

HFBR-4000* FIBER OPTIC CONNECTORS 

These connectors are compatible with the HFBR-3000 
Series Fiber Optic Cable and the fiber optic ports on the 
39301 A. 

HFBR-3099* FIBER OPTIC CABLE 
COUPLING HARDWARE 

This hardware enables two cables with HFBR-4000 con¬ 
nectors to be coupled together for link extension or repair 
splices. See Installation Section of this Data Sheet for 
limitations on use of the HFBR-3099. 

Ordering information 

HP 39301A: RS-232-C/V.24 TO FIBER 
OPTIC MULTIPLEXER 

Two are required per link. Each 39301A is supplied with 
standard Rack/Surface Mounting Hardware, a Fiber Optic 
Loopback Cable and an Installation, Operating, and Service 
Manual. 

Option 001; Recessed Rack Mounting Hardware 

Required Power Supply Option: One required per 
39301A 


Option 210: 
Option 212: 
Option 222: 
Option 224: 


100V 50/60HZ Operation 
120V 50/60HZ Operation 
220V 50/60HZ Operation 
240V 50/60HZ Operation 


8120-3569: DUAL CHANNEL RS-232-C/V.24 
ADAPTER CABLE 

This cable may be used to separately access both Primary 
and Secondary Data channels on each 39301A connector. 
Eight of these cables will enable up to 16 “data only” DTE to 
be connected to each 39301 A. 

HFBR-3000 SERIES FIBER OPTIC 
INTERCONNECTING CABLE 

Two channels are required per link. 

See Support Products Section of this Data Sheet for 
product choices. 
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Absolute Maximum Ratings Operating and Storage Temperature -55° to 125°C 


Parameter _ 

Fiviax Power Dissipation HI 
Steady Reverse Voltage 


4203 

-4204 

4205 

4207 

422d 

Units 

100 

100 

50 

100 

100 

mW 

50 

20 

50 

20 

mM 

volts 


Electrical/Optical Characteristics at Ta=25°C 


Symbol 

Description 

iivimP 

-4203 

"'Tfpi 

Max! 

Min. 

-4204 

Itvp. 

Max. 

Min. 

•4205 

Typ. 

Max. 

Min. 

-4207 

Typ. 

Max, 

Min. 

-4220 

Typ. 

Max; 

Units 

Re, 0- 
R<>* A 

Axial Incidance 
Response at 
770nmf3l 


0,86 



QM 



1,1 

. 



3.4 



.37 


aa 

mW/cm (21 

A 

Active Area I3l 

155 ; 

11211 

10*3 



2X,;.;.;.:.; 

103 



3x 

10-3* 



8;X 



ilil 


cm (21 


Flux Respoo’ 
sivity 770 
(Fig. 1,3) 

0.43 



o.lii 



.74 



ti.43 





/jW 

Id 

Dark Current 15] 
(Fig. 4) 


2.0 



0,6 



,15 



2.5 



5.0 

nA 

NEP 

Noise Equivalent 
Power 161 (Fig, 8) 


mm 

10-14 



S5P 

10-14 



1,6 X 
10-14 



6.6 X 

10-14 



9.3 X 
10-14 


% 

VHr 

0* 

Detectivityi?) 


" 7.5 X . 

1011 



1.4 X 
1012 i 



3.4 X 
1012 1 



1,3 X 
1012 1 



4.8 X 
1011 


W 

C| 

Junction Capaci¬ 
tance 16] (Fig, 5); 


1.5 



2,0 



0,7 ! 

_i 



5.5 



2.0 


PF 


Packap 
; Capacitance 


2 



2 






i 2 





PF 

tf, tf 

Zero Bias Speed 
(Rise, FaliTimei 
:h0| 


300 



300 ; 



300 

i 



^ 300 



300 


ns 

fr. tf 

: R|y,-8ias Speed 
(Rise, Fait Time) 
i till 


1,5 



1,5 ! 

1 



1.5 



: 1,5 

i 



U5 


ns 

Rs 

1 Series Resistance 



50 



50 


1 

50 


i 

50 



50 

a 

vbr 

Breakdown 

Voltage 

50 



50 



50 

_i 

_i 


50 



50 j 



V 


1. Peak Pulse Power 

When exposing the diode to high level incidance the 
following photocurrent limits must be observed; 

Ip (avg MAX.) < ; and in addition: 


, <1021^ p, <5oomA or 

P^PEAK)%(^sec) f xt 

whichever of the above three conditions is least. 

Ip - photocurrent (A) f - pulse repetion rate (MHz) 

E(. - supply voltage (V) P^ - power input via photon flux 
t - pulse duration (jus) PmAX ‘ onax dissipation (W) 


Power dissipation limits apply to the sum of both the optical power input to the device and the electrical power input from flow 
of photocurrent when reverse voltage is applied. 

Exceeding the Steady Reverse Voltage may impair the low-noise properties of the photodiodes, an effect which is noticeable only 
if operation is diode-noise limited (see Figure 8). 

The 5082-4205 has a lens with approximately 2.5x magnification; the actual junction area Is 0.5 x 10*3 cm^, corresponding to a 
diameter of 0.25mm (.010"). Specification includes lens effect. 

At any particular wavelength and for the flux in a small spot falling entirely within the active area, responsivity is the ratio of incremental 
photodiode current to the incremental flux producing it. It is related to quantum efficiency, Tjq in electrons per photon by: 

where Xis the wavelength In nanometers. Thus, at 820nm, a responsivity of 0.43 A/W corresponds to a quantum efficiency of 0.65 (or 65%) 
electrons per photon. 

At -10V for the 5082-4204, -4205, and -4207; at -25V for the 5082-4203 and -4220. 

For (\, f, Af) = 820nm, 100Hz, 6Hz) where f is the frequency for a spot noise measurement and Af is the noise bandwidth, NEP is the 
optical flux required for unity signal/noise ratio normalized for bandwidth. Thus: 

mi-n _ In/'n/^^ tAfhoro I m/. / Af ic thp hanHuuiHth — nnrmaliTPH nnisp riirrpnt rnmnutfid from the shot noise formula: 


[yjgp = 2 l — where l|\|/V^ is the bandwidth — normalized noise current computed from the shot noise formula: 

lM/V^=V2qTD= 17.9 X 10-15 7r5(A/vfir) where I pis in nA. ^ ^ 

. . . . vA ,cmvHz. , . 

7. Detectivity, D*is the active-area-normalized signal to noise ratio. It IS computed: D* = ■ (-——) tor A 

for (\, f, Af) = (820nm, 100Hz, 6Hz). NEP W 

8. At-10V for 5082-4204,-4205,-4207,-4220; at-25V for 5082-4203. 

9. Between diode cathode lead and case — does not apply to 5082-4205, -4220. 

10. With 50n load. 

11. With 50n load and-20V bias. 


for A in cm^. 
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DARK CURRENT RELATIVE TO 25°C VALUE 



X - WAVELENGTH - nm 

Figure 1. Spectral Response. Figure 2. Relative Directional Sensitivity Figures. Typical Output Characteristics 

of the PIN Photodiodes. at \ = 900nm. 



TEMPERATURE - “C 


Figure 4. Dark Current at -lOV Bias 
vs. Temperature. 



-10 -15 -20 -25 -30 -35 -40 -45 
Vr — REVERSE VOLTAGE — V 


Figure 5. Typical Capacitance Variation 
With Applied Voltage 



10^ 10^ 10^ 10^ 10® 10^ 10® 10® Rl - LOAD RESISTANCE- OHMS 


Rl - LOAD RESISTANCE - OHMS 


Figure 7. Photodiode Cut-Off Frequency 
vs. Load Resistance (C = 2pF). 


Figure 8. Noise Equivalent Power vs. Load Resistance. 


Rs 



Figure 9. Photodiode Equivalent Circuit. 


Ip = Signal current«« 0.43 mA/mW x flux input at 820 nm 
l|yi= Shot noise current 

<1.2 X 10-14 amps/Hz1/2(5082-4204) 

<4x 10-14amps/Hz1/2(5082-4207) 

ID= Dark current 

<600 X 10-12 amps at -10 V dc (5082-4204) 

<2500 X 10-12 amps at -10 V dc (5082-4207) 
Rp=10l1n 
Rs = <50f2 
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Application information 

NOISE FREE PROPERTIES 

The noise current of the PIN diodes is negligible. This is a 
direct result of the exceptionally low leakage current, in 
accordance with the shot noise formula In = (2qlRAf)^^^. 
Since the leakage current does not exceed 600 picoamps 
for the 5082-4204 at a reverse bias of 10 volts, shot noise 
current is less than 1.4 x lO"*"' amp at this voltage. 

Excess noise is also very low, appearing only at 
frequencies below 10 Hz, and varying approximately as 
1/f. When the output of the diode is observed in a load, 
thermal noise of the load resistance (Rl) is 1.28 x 10~‘° 
X (Af)''^^ at 25°C, and far exceeds the diode shot 
noise for load resistance less than 100 megohms (see 
Figure 6). Thus in high frequency operation where low 
values of load resistance are required for high cut-off 
frequency, all PIN photodiodes contribute virtually no 
noise to the system (see Figures 6 and 7). 

HIGH SPEED PROPERTIES 

Ultra-fast operation is possible because the HP PIN 
photodiodes are capable of a response time of 1.5 nano¬ 
seconds. A significant advantage of this device is that the 
speed of response is exhibited at relatively low reverse 
bias (-10 to -20 volts). 

OFF-AXIS INCIDANCE RESPONSE 

Response of the photodiodes to a uniform field of radiant 
incidanceEe, parallel to the polar axis is given by I = (RA) x 
Ee for 820nm. The response from a field not parallel to the 
axis can be found by multiplying (RA) by a normalizing 
factor obtained from the radiation pattern at the angle of 
operation. For example, the multiplying factor for the 
5082-4207 with Incidence Ee at an angle of 40° from the 
polar axis is 0.8. If Ee = 1mW/cm^ then Ip = k x (RA) x Eei 
Ip = 0.8 X 4.0 X 1 = 3.2 juamps. 

SPECTRAL RESPONSE 

To obtain the response at a wavelength other than 820nm, 
the relative spectral response must be considered. 
Referring to the spectral response curve. Figure 1, obtain 
response, X, at the wavelength desired. Then the ratio of 
the response at the desired wavelength to response at 
820nm is given by; 

RATIO = ^ 

Multiplying this ratio by the incidence response at 820nm 
gives the incidence response at the desired wavelength. 

ULTRAVIOLET RESPONSE 

Under reverse bias, a region around the outside edge of 
the nominal active area becomes responsive, the width of 
this annular g is approximately 25Mnn (0.001 inch) at 
-20V, and expands with higher reverse voltage. Respons- 
ivity in this edge region is higher than in the interior, 
particularly at shorter wavelengths; at 400nm the interior, 
responsivity is 0.1 A/W while edge responsivity is 0.35 
A/W. At wavelengths shorter than 400nm, attenuation by 
the glass window affects response adversely. Speed of 
response for edge incidence is tr, tf == 300ns. 


5082-4205 MOUNTING RECOMMENDATIONS 

a. The 5082-4205 Is intended to be soldered to a printed 
circuit board having a thickness of from 0.51 to 1.52mm 
(0.02 to 0.06 inch). 

b. Soldering temperature should be controlled so that at 
no time does the case temperature approach 280°C. 
The lowest solder melting point in the device is 280° C 
(gold-tin eutectic). If this temperature is approached, 
the solder will soften, and the lens may fall off. Lead-tin 
solder is recommended for mounting the package, and 
should be applied with a small soldering iron, for the 
shortest possible time, to avoid the temperature 
approaching 280°C. 

c. Contact to the lens end should be made by soldering 
to one or both of the tabs provided. Care should be 
exercised to prevent solder from coming In contact 
with the lens. 

d. If printed circuit board mounting is not convenient, 
wire leads may be soldering or welded to the devices 
using the precautions noted above. 

LINEAR OPERATION 

Having an equivalent circuit as shown in Figure 9, 

operation of the photodiode is most linear when operated 

with a current amplifier as shown in Figure 10. 



Ri = R2 

1 1 

BIAS A. Ip. Id n ^ 

Vqut = Ri (Ip + Id) 


^ -Vqut 

Figure 10. Linear Operation. 

4r 

Lowest noise is obtained with Ec = 0, but higher speed and 
wider dynamic range are obtained If 5 < Ec < 20 volts. The 
amplifier should have as high an input resistance as 
possible to permit high loop gain. If the photodiode is 
reversed, bias should also be reversed. 

LOGARITHMIC OPERATION 

If the photodiode is operated at zero bias with a very high 
impedance amplifier, the output voltage will be: 

VouT = (1 + ^ • lin (1+ Ij) 


where Is = If (e^-1)'^ at0<lF<0.1mA 

using a circuit as shown In Figure 11. 


1- K , 


--VVV*-VA- 

-VoUT 

4- 

Figure 11. Logarithmic Operation. 



Output voltage, Vqut, is positive as the photocurrent. Ip, 
flows back through the photodiode making the anode 
positive. 
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light Bars and 
Bar Graph Arrays 


LED Light Bars are Hewlett-Packard’s innovative 
solution to fixed message annunciation. The large, 
uniformly illuminated light emitting surface may 
be used for backlighting legends or simple 
indicators. Four distinct colors are offered, high 
efficiency red, yellow, high performance green and 
emerald green, with three bicolor combinations 
(see page 5-14.) Each of the eight X-Y stackable 
package styles offers one, two, or four light 
emitting surfaces. Panel and Legend Mounts are 
also available for all devices. 

In addition to light bars, HP offers effective 
analog message annunciation with the new 
10-element and 101-element LED Bar Graph 
Arrays. These bar graph arrays eliminate the 


matching and alignment problems commonly 
associated with arrays of discrete LED indicators. 
Each device offers easy to handle packages that are 
compatible with standard SIP and DIP sockets. 
The 10-element Bar Graph Array is available in 
standard red, high efficiency red, yellow, high 
performance green and emerald green. The new 
multicolor 10-element arrays have high efficiency 
red, yellow and green LEDs in one package. The 
package is X-Y stackable, with a unique interlock 
allowing easy end-to-end alignment. The 101- 
element Bar Graph Array is offered in standard 
red, high efficiency red and high performance 
green with 1% resolution. 
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LED Light Bars 


Package Outline Drawing 


Description 


Part No. Color _ Package 

HLMP-2300 High 4 Pin In-Line; .100” 

Efficiency Centers; .400”L x 
Red .195”Wx.240”H 


HLMP-2400 Yellow 

HLMP-2500 Green 

HLMP-2000 Emerald 


Typical 
Luminous 
Intensity 
@20 mA 
20 mcd 



HLMP-2350 

High 

Efficiency 

Red 

8 Pin In-Line; .100” 
Centers; .800”L x 
.195”Wx.240”H 

Diffused 

HLM P-2450 

Yellow 


Diffused 

HLMP-2550 

Green 


Green 

Diffused 

HLMP-2050 

Emerald 


Diffused 




HLMP-2600 High 

Efficiency 

Red 


HLMP-2700 Yellow 

HLMP-2800 Green 

HLMP-2100 Emerald 


HLMP-2620 High 

Efficiency 

Red 



8 Pin DIP; .100” 
Centers; .400”L x 
.400”W X .240”H; 
Dual Arrangement 




16 Pin DIP; .100” 
Centers; .800”L x 
.400”W X .240”H; 
Quad Arrangement 


HLMP-2720 Yellow 

HLMP-2820 Green 

HLMP-2120 Emerald 



LIGHT BARS 
AND BAR GRAPH 
ARRAYS 















LED Light Bars (Continued) 


Device 


Package Outline Drawing 


Part No. 


Description 


Color 


Package 


Lens 


Typical 
Luminous 
Intensity 
@20 mA 


Typical 
Forward 
Voltage 
@20 mA 


Page 

No. 


HLMP-2635 


High 

Efficiency 

Red 


HLMP-2735 


Yellow 


16 Pin DIP; .100” 
Centers; .800”L x 
.400”W X .240”H 
Dual Bar 
Arrangement 


Diffused 


Diffused 


HLMP-2835 


Green 


Green 

Diffused 


HLMP-2135 


Emerald 


Diffused 


35 mcd 


35 mcd 


50 mcd 


18 mcd 


2.0 V 


2.1 V 


2.2 V 


2.2 V 
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HLMP-2655 


High 

Efficiency 

Red 


HLM P-2755 


Yellow 


8 Pin DIP; .100” 
Centers; .400”L x 
.400”W X .240”H 
Square 
Arrangement 


Diffused 


Diffused 


HLMP-2855 


Green 


Green 

Diffused 


HLMP-2155 


Emerald 


Diffused 


35 mcd 


35 mcd 


50 mcd 


18 mcd 


2.0 V 


2.1 V 


2.2 V 


2.2 V 


HLMP-2670 


High 

Efficiency 

Red 


HLMP-2770 


Yellow 


16 Pin DIP; .100" 
Centers; .800”L x 
.400”W X .240”H 
Dual Square 
Arrangement 


Diffused 


Diffused 


HLMP-2870 


Green 


Green 

Diffused 


HLMP-2170 


Emerald 


Diffused 


35 mcd 


35 mcd 


50 mcd 


18 mcd 


2.0 V 


2.1 V 


2.2 V 


2.2 V 


HLMP-2685 


High 

Efficiency 

Red 


HLMP-2785 


Yellow 


16 Pin DIP; .100” 
Centers; .800”L x 
.400”W X .240”H 
Single Bar 
Arrangement 


Diffused 


Diffused 


HLMP-2885 


Green 


Green 

Diffused 


HLMP-2185 


Emerald 


Diffused 


70 mcd 


70 mcd 


100 mcd 


36 mcd 


2.0 V 


2.1 V 


2.2 V 


2.2 V 
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LED Bicolor Light Bars 


Package Outline Drawing 


Part No. 

Color 

HLMP-2950 

High 

Efficiency 

Red/ 

Yellow 

HLM P-2965 

High 

Efficiency 

Red/ 

Green 

HLMP-2980 

High 

Efficiency 

Red/ 

Emerald 


Description 


Package 

8 Pin DIP; .100” 
Centers: .400”L x 
.400”W X .240”H 
Square 
Arrangment 


Typical 
Luminous 
Intensity 
@20 mA 
HER: 20 mcd 
Yellow: 12 mcd 


HER: 20 mcd 
Green: 20 mcd 


HER: 20 mcd 
Emerald: 9 mcd 


Typical 
Forward 
Voltage 
@20 mA 
HER: 2.0 V 
Yellow: 2.1 V 


HER: 2.0 V 
Green: 2.2 V 


HER: 2.0 V 
Emerald: 2.2 V 



Panel and Legend Mounts for LED Light Bars 


_ Device 

Package Outline Drawing 


Part No. 

HLM P-2598 


□ 

□ 

Special Options 

Description 

Legends 

Intensity Selected 


Corresponding Light Bar 
Module Part Number HLIVIP- 

2050, 2350, 2450, 2550, 2050 


2000, 2300, 2400, 2500, 2000 


2100, 2600, 2700, 2800, 2100 
2155, 2655, 2755, 2855, 2155 
2950, 2965, 2980 

2120, 2620, 2720, 2820, 2120 
2135, 2635, 2735, 2835, 2135 
2170, 2670, 2770, 2870, 2170 
2185, 2685, 2785, 2885, 2185 


Applicable Part Number HLMP- 

2300, 2400, 2500, 2000 
2655, 2755, 2855, 2155 

2685, 2785, 2885, 2185 _ 

2300, 2400, 2500 2635, 2735, 2835 
2350, 2450, 2550 2655, 2795, 2855 
2600, 2700, 2800 2670, 2770, 2870 
2620, 2720, 2820 2685, 2785, 2885 



ARRAYS 










LED Bar Graph Arrays 

_ Device _ 

Package Outline Drawing Part No. _ Color 

HDSP-4820 Standard 
Red 


HDSP-4830 High 

Efficiency 

Red 



Description 

Package 
20 Pin DIP; 
.100” Centers: 
1.0”L X .400”W 
X .240”H 


HDSP-4840 Yellow 


Typical Typical 

Luminous Forward 

Lens Intensity Voltage 

Diffused 1250 /xcd 1.6 V@ 

@ 20 mA DC 20 mA DC 


Diffused 2280 /uCd 2.1 V @ 

@ 10 mA DC 20 mA DC 


Diffused 1900/icd 2.2 V@ 

@ 10 mA DC 20 mA DC 





HDSP-4850 High 

Performance 

Green 


Green 1900 /ucd 

Diffused @ 10 mA DC 


2.1 V@ 
10 mA DC 


HDSP-4890 Emerald 


Diffused 1600 /xcd 

@ 10 mA DC 


2.2 V@ 

10 mA DC 


HDSP-4832 Multicolor 


Diffused 1900/iCd 

@ 10 mA DC 


HDSP-4836 Multicolor 


Diffused 1900 ^cd 

@ 10 mA DC 


Standard 

Red 

22 Pin SIP; 

.100” Centers: 
4.16”Lx.390”W 

X .236”H 

Red, 

Non-Diffused 

20 /icd 

@ 100 mA Pk: 

1 ofllOD.F. 

1.7 V@ 

100 mA Pk: 
lof 110 

D.F. 

High 


Clear 

175 /iCd 

2.3 V 

Efficiency 



@ 100 mA Pk: 

@ 100 mA Pk: 

Red 



lof 110D.F. 

lof 110 D.F. 

High 


Clear 

175 /ucd 

2.3 V 

Performance 



@ 100 mA Pk: 

@ 100 mA Pk: 

Green 



1of 110D.F. 

lof 110 D.F. 



m 


HEWLETT 

PACKARD 


LED LIGHT BARS 


HIGH EFFICIENCY RED HLIV1P-2300/-2600 SERIES 
YELLOW HLMP-2400/-2Z00 SERIES 
HIGH PERFORMANCE GREEN HLMP-2500/-2800 SERIES 
EMERALD GREEN HLMP-2000/-2100 SERIES 


TECHNICAL DATA JANUARY 1986 


Features 

• LARGE, BRIGHT, UNIFORM LIGHT EMITTING 
AREAS 

Approximately Lambertian Radiation Pattern 

• CHOICE OF THREE COLORS 

• CATEGORIZED FOR LIGHT OUTPUT 

• YELLOW, GREEN, AND EMERALD GREEN 
CATEGORIZED FOR DOMINANT WAVELENGTH 

• EXCELLENT ON-OFF CONTRAST 

• EASILY MOUNTED ON P.C. BOARDS OR 
INDUSTRY STANDARD SIP/DIP SOCKETS 

• MECHANICALLY RUGGED 

• X-Y STACKABLE 

• FLUSH MOUNTABLE 

• CAN BE USED WITH PANEL AND LEGEND 
MOUNTS 

• LIGHT EMITTING SURFACE SUITABLE FOR 
LEGEND ATTACHMENT PER APPLICATION 
NOTE 1012 

• SUITABLE FOR MULTIPLEX OPERATION 

• I.C. COMPATIBLE 





Description 


The HLMP-2000/-2100/-2300/-2400/-2500/-2600/-2700/ 
-2800 series light bars are rectangular light sources designed 
for a variety of applications where a large, bright source of 
light is required. These light bars are configured in a 
single-in-line and dual-in-line packages that contain either 


f.mf ■';«/ 


Applications 

• BUSINESS MACHINE MESSAGE 
ANNUNCIATORS 

• TELECOMMUNICATIONS INDICATORS 

• FRONT PANEL PROCESS STATUS INDICATORS 

• PC BOARD IDENTIFIERS 

• BAR GRAPHS 


single or segmented light emitting areas. The -2300/-2400/ 
-2600/-2700 series devices utilizes LED chips which are 
made from GaAsP on a transparent GaP substrate. The - 
2000/-2100/-2500/-2800 series devices utilize chips made 
from GaP on a transparent GaP substrate. 


Selection Guide 


Light Bar Part Number 

HLMP- 

Size of Light Emitting Areas 

Number 

of 

Package 

Outline 

Corresponding 

High 

Efficiency 

Red 

Yellow 

Green 

Emerald 

Green 

Light 

Emitting 

Areas 

Panel and 
Legend Mount 
Part No, HLMP- 

2300 

2400 

2500 

2000 

8.89 mm x 3.81 mm (.350 in x ,150 in.) 

1 

A 

EZj 

3599 

2350 

2450 

2550 

2050 

19.05 mm X 3.81 mm (.750 in x .150 in.) 

1 

B 


2598 

2600 

2700 

2800 

2100 

8.89 mm X 3.81 mm (.350 in x .150 in.) 

2 

D 

m 

2698 

2620 

2720 

2820 

2120 

8.89 mm X 3.81 mm (.350 in x .150 In.) 

4 

F 

mil 

2899 

2635 

2735 

2835 

2135 

8.89 mm X 19.05 mm (.150 in x .750 in.) 

2 

G 

F=^ 

2899 

2655 

2755 

2855 

2155 

8.89 mm X 8.89 mm (.350 in x .350 in.) 

1 

C 

□ 

2898 

2670 

2770 

2870 

2170 

8.89 mm X 8.89 mm (.350 in x ,350 in.) 

2 

E 

I I I 

2899 

2685 

i 2785 

2886 

2185 

8.89 mm x 19.05 mm (.360 in x .750 in.) 

1 

H 

I I 

2899 
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Absolute Maximum Ratings 


Paramelor 

; HtMP-2300/ 
*2600 Series 

HLMP-2400/ 
*2700 Series 

HtNIP-2500/ 

-2800$eNes 

HLMP*2000/ 
*2100 Series 

Average Power Dissipation per LED Chip^'^i 

135 mW 

.85 mW 

135 mW 

135 mW 

Peak Forward Current per LED Chip, Ta “ 50^ C 
(Maximum Pulse Width ~ 2 

90 mA 

60 mA 

90 mA 

90 mA 

Time Average f orward Current per LEO Chip, 
Pulsed Conditions^^^ 

25 mA 
Ta*26^C 

20 mA 
Ta^SO^C 

25 mA 
Ta-^25^C 

25 mA 
Ta-25^C 

DC Forward Current per LED Chip, Ta ^ 

30 mA 

25 mA 

30 mA 

30 mA 

Reverse Voitage per LED Chip 

6V 

Operating Temperature Range 

-40“ G to+85-0 

-20“ C to+85“ C 

Storage Temperature Range 

-40“ C to+86“ C 

Lead Soldering Temperature 1,6mm (1/16 inch) 
Below Seating Plane 

260^ C for 3 seconds 


NOTES: 1. For HLMP-2000/-2100/-2300/-2500/-2600/-2800 series, derate above T/^ = 25°C at 1.8 mW/°C per LED chip. For HLMP-2400/-2700 series, derate 
above Ta = 50° C at 1.8 mW/°C per LED chip. See Figure 2. 2. See Figure 1 to establish pulsed operating conditions. 

3. For HLMP-2000/-2100/-2300/-2500/-2600/-2800 series, derate above Ta = 50 °C at 0.50 mA/°C per LED chip. For HLMP-2400/-2700 series, derate 
above Ta = 60° C at 0.50 mA/°C per LED chip. See Figure 3. 


Package Dimensions 


0.508 ^ 0.075 
tO.070 t 0.0031 


4.053 MIN. 4 953 

- 10.1601 {o:t95) 

MAX 


FlfJI 

CATHODE END 


END VrEW A, B 


HLMP-XXXX 
XYY ZW 


HLMP-XX)^ 
''XYY Z W— 


PART 
WMBER 
__ COLOR 

I T (BEE ftlOTE S) 


y u u u 
] f ^ 4 (0.040) 

J 


0.223 MAX. 
(0.245) 


0.S641 0.070 
(0.023 1 0.003) 


LUMINOUS ^ 
INTENSITY I 
CATEGORY 
(SEE NOTE 4) 

2.54 r 
(O.ttW) 


u u u u u y u u toio 

1 2 3 4 0 6 7 S 

■ tYP. 


-0.223 MAX. 
10.246) 


:4) [| tv 

t.54TYP__^ 

i tnnv ^ 


0.504 40.076 
(0.023*0,003) 



H-“4-(0,245) 

f I MAX. 

SIDE VtSWC^D 



0.508*0.05 ^ 

(0020) COLOR BIN 

TYP, (SEE NOTE 5) 


LUMINOUS 
INTENSITY 
CATEGORY 
(SEE NOTE 4) 



a<8£)0 1.270 

(0.350) (0.050) 


0.254 i 0.05 

( 0 , 010 ) 1 



TTbio 

1.270 

i (0,150) 


m~i — 

00) J 

N. - 



END VIEWC, D, E, 


1.270 

"~*i. r“(o.o5o 
3.S10 L J L^l 3.8- 
'O.TSO)[^ i 



20,320 4 
(0.750) (0.800) R 
MAX. ® 


SIDE VIEW E^F,(3>H 


NOTE: OJMENSIONSIN MltLlMETRES (INCHES), TOLERANCES *0.26 mn {^0,010 frO UNLESS OTHERWISE (NOICATED. 
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Internal Circuit Diagrams 



PINliuMpHON 1 

PIN 

'•2000/-a300A2400 

-2500 

B 

-2100A2350/-2450 

-2550 

1 

Cathode — a 

Cathode— a 

2 

Anode — a 

Anode — a 

3 

Cathode — b 

Cathode •— b 

4 

Anode — b 

ipvnode — b 

5 

1 

Catfiode — c 

6 


Anode — c 

7 


Cathode — d 

8 


Anode d 





B 



PIN 

PIN FUNCTION 

C,D 

g E, F, G, H 

1 

CATHODE a 

CATHODE a 

2 

ANODE a 

ANODE a 

3 

ANODE b 

ANODE b 

4 

CATHODE b 

CATHODE b 

5 

CATHODE c 

CATHODE c 

6 

ANODE c 

ANODE c 

7 

ANODE ?d 

ANODE d 

8 

CATHODE d 

CATHODE d 

9 


CATHODE e 

10 


ANODE e 

11 


ANODE f 

12 


i CATHODEf 

13 


' CATHODEg 

14 


ANODEg 

15 


ANODE h 

16 


* CATHODEh 



Electrical/Optical Characteristics at \= 25 °c 


High Efficiency Red HLMP-2300/-2600 Series 


Parameter 

HLMP- 

Symbol 

Min. 

Typ. 

Max. 

Units 

Test Conditions 


2300 

!V 

6 

23 


mod 

20 mA DC 



26 


mcd 

60 mA Pk: 1 of 3 DF 



Iv 

13 

46 


mcd 

20 mA DC 




62 


mcd 

60 mA Pk: 1 of 3 DF 


2600 

Iv 

6 

22 


mcd 

20 mA DC 



26 


mcd 

60mAPk:1 ofSDF 

Luminous Intensity! 

Per Light Emitting 

2620 

iv 

6 

• 26 


mcd 

20 mA DC 


29 


mcd 

60mAPIc1 ofSDF 

Area 


Iv 

13 

45 


mcd 

20 mA DC 




52 


mcd 

60 mA Pk: 1 of 3 DF 



Iv 

13 

43 


mcd 

20 mA DC 


cOOD 


49 


mcd 

60mAPk:1of3DF 


2670 

Iv 

13 

46 


mcd 

20 mA DC 



52 


mcd 

60mAPk: 1 of 3 OF 


2686 

iv 

22 

80 


mcd 

20 mA DC 



92 


mcd 

60 mA Pk:1of3DF 

Peak Wavelength 

Xpeak 


635 


nm 


Dominant Wavelength!^! 

Xd 


626 


nm 1 


Forward Voltage Per LED 

Vf 


2.0 

2.6 

V 

If = 20 mA 

Reverse Breakdown Voltage Per LED 

Vbr 


15 


V 

lOOftA 

Thermal Resistance LEO 

Junction-to-Pin 

Rdj-piN 


150 


^C/W/ 
LED : 
Chip 













ellow HLMP-2400/-2700 Series 


Luminous intoosityt^l 
Per Light Emitting 
Area 


Peak Wavelength _ 

Dominant Waveiengthi^l _ 

Forward Voltage Per LED _ 

Reverse Breakdown Voltage Per LEO 
Thermal Resistance LED 
Junction-to-Pin 



High Performance Green HLMP-2500/-2800 Series 



Test Conditions 

20 

mA 

DC 


60 

mA 

Pk: 1 of 3 

DF 

20 

mA 

DC 


60 

mA 

Pk: 1 of 3 

DF 


20 

mA 

DC 




m 

mA 

Pk:1 


3 

DF 

20 

mA 

DC 



_ 

60 

mA 

Pk:1 

of 

I 


20 

mA 

DC 





mA 

Pk:1 

il 

1 



mA 

DC 




60 

mA 

Pk: 1 

of 

3 

~0¥ 


2Q mA PC __ 

60 mA Pk:1 Qf3DF 

20 mA DO 

60 mA Pk: 1 of 3 DF 


Peak Waveiengih 

Ap^aK 

Dominant Wavelength!5i 

Ad 

Forward Voltage Per LED 

Vf 

Reverse Breakdown Voltage Per LED 

VsR 

Thermal Resistance LED 


Junctlon-to-Pin- 

R@d-Fth 
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Emerald Green HLMP-2000/-2100 Series 


Paramiter 

hlmI- 

Symbol 

Min. 

Typ. 

Max. 

Units 

Test Conditions 


2000 

Iv 

5 

9 


mcd 

"20 mA DC 





11 


mcd 

6C|mAPk: 1 ifSDF 


2 dlo 

Iv 

11 

18 


mcd 

20iiA DC 





21 


1 _ rncd 

60 mA Pk: 1 of 3 DF 


2100 ‘ 


5 

9 


llllllncd 

iilmilc 





11 


. limed 

60 mA Pk: 1 of 3 DF 


2120 

Iv 


9 


mcd 

iilllililllillH 

Luminous Intensity i4| 




ill 


II mcd » 

60 mA Pk: 1 of 3 DF 

Per Light Enriitting Area 

2135 

)v 

11 

*18 


iilmcd 

20 mA DC 





21 


mcd 

60 mA Pk:. 1 of 3 DF 


2155 

Iv 

11 

18 


mcd 

20 mA DC 





21 


mcd 

60 mA Pk: 1 of 3 DF 


2170 

Iv 

11 

18 


mcd 

lo mA DC 





21 


mcd 

60 mA Pk: 1 of 3 DF 


2185 

Iv 

22 

36 


mcd 

20 mA DC 





42 


mcd 

^60 mA Pk: 1 of 3 DF 

Peak Wavelength 

^PEAK 


556 


nm 


Dominant Wavelength [5] 



558 


nm 


Forward Voltage Per LED 



2.2 

2.6 

V 

Ip = 20 mA 

Reverse Breakdown Voltage Per LED 

VbR 

6 

15 


V 

Ir = 100/^A 

Thermal Resistance 

LED Junction-to-Pin 



150 


°C/W/ 
LED Chip 



NOTES 

4. These devices are categorized for luminous intensity with the intensity category designated by a letter code on the side of the package. 

5. The dominant wavelength, 'S derived from the CIE chromaticity diagram and is that single wavelength which defines the color of the device. Yellow, 
green, and emerald, devies are categorized for dominant wavelength with the color bin designated by a number code on the side of the package. 

Electrical 

The HLMP-2000/-2100/-2300/-2400/-2500/-2600/-2700/ 

-2800 series of light bar devices are composed of two, four 
or eight light emitting diodes, with the light from each LED 
optically scattered to form an evenly illuminated light emitting 
surface. The LED’s have a P-N junction diffused into the 
epitaxial layer on a GaP transparent substrate. 

The anode and cathode of each LED is brought out by 
separate pins. This universal pinout arrangement allows 
for the wiring of the LED’s within a device in any of three 
possible configurations: parallel, series, or series/parallel. 

The typical forward voltage values, scaled from Figure 5, 
should be used for calculating the current limiting resistor 
values and typical power dissipation. Expected maximum 
Vf values for the purpose of driver circuit design and 
maximum power dissipation may be calculated using the 
following Vp models: 

Vf = 1.8V +IPEAK (400) 

For IpEAK > 20mA 

Vf = 1.6V+ Idc (500) 

For 5mA < Idc < 20mA 


The maximum power dissipation can be calculated for any 
pulsed or DC drive condition. For DC operation, the 
maximum power dissipation is the product of the maximum 
forward voltage and the maximum forward current. For 
pulsed operation, the maximum power dissipation is the 
product of the maximum forward voltage at the peak 
forward current times the maximum average forward 
current. Maximum allowable power dissipation for any 
given ambient temperature and thermal resistance (R0 j-a) 
can be determined by using Figure 2. The solid line in 
Figure 2 (R0 j-a of 538° C/W) represents a typical thermal 
resistance of a device socketed in a printed circuit board. 
The dashed lines represent achievable thermal resistances 
that can be obtained through improved thermal design. 
Once the maximum allowable power dissipation is deter¬ 
mined, the maximum pulsed or DC forward current can be 
calculated. 
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Optical 


The radiation pattern for these light bar devices is 
approximately Lambertian. The luminous sterance may 
be calculated using one of the two following formulas: 

Lv(cd/m2) = 

Lv (footlamberts) = 


Size of Light 
Emitting 

Surface Area 

Area 

$q. Metres 

Sq. Feet 

8.89 mm x 8.89 mm 

67.74 X 10-® 

729.16 X 10® 

8,89 mm x 3.81 mm 

33.87 X 10-® 

364.58 X 10'® 

8.89 mm x 19.05 mm 

135.48 X 10’® 

1458.32 X 10 ® 

3.81 mm x 19.05 mm 

72.58 X 10'® 

781.25 X 10'® 


Iv TIME AVG = 




) (Iv Data Sheet) 


Example: For HLMP-2735 series 

r?. = 1.18 at I PEAK = 48 m A 

/'peak 

Iv TIME AVG = [ 20 mA] 


The time average luminous intensity may be adjusted for 
operating ambient temperature by the following exponen¬ 
tial equation: 

Iv (Ta) = Iv (25°C) e 


Device 

K 

-2300/-2600 Series 
-2400/-2700 Series 
-2500/-2800 Series 
-2000A2100 Series 

-0.0131/° C 
-0.0112/°C 
-0.0104/°C 
-0,0104/°C 


Refresh rates of 1 kHz or faster provide the most efficient 
operation resulting in the maximum possible time average 
luminous intensity. 

The time average luminous intensity may be calculated 
using the relative efficiency characteristic of Figure 4, 
^iPEAK' adjusted for operating ambient temperature. 
The time average luminous Intensity at Ta = 25°C is 
calculated as follows: 


Example: Iv (80°C) = (25 mcd)e l■o.o112l8o-25l| _ ^4 

Mechanical 

These light bar devices may be operated In ambient 
temperatures above +60°C without derating when 
installed in a PC board configuration that provides a 
thermal resistance to ambient value less than 250°C/W/ 
LED. See Figure 3 to determine the maximum allowed 
thermal resistance for the PC board, R^pc-a, which will 
permit nonderated operation in a given ambient 
temperature. 

To optimize device optical performance, specially 
developed plastics are used which restrict the solvents 
that may be used for cleaning. It is recommended that only 
mixtures of Freon (F113) and alcohol be used for vapor 
cleaning processes, with an immersion time in the vapors 
of less than two (2) minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolv DI-15 or 
DE-15, Arklone A or K. A 60°C (140°F) water cleaning 
process may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse ( 1 % detergent solution or equivalent), a hot water 
rinse and a thorough air dry. Room temperature cleaning 
may be accomplished with Freon T-E35 or T-P35, 
Ethanol, Isopropanol or water with a mild detergent. 
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tp - PULSE DURATION - 


10 20 30 40 50 60 70 


Ta - AMBIENT TEMPERATURE- 


Figure 1. Maximum Allowed Peak Current vs. Pulse Duration. 


Figure 2. Maximum Allowable Power Dissipation per LED vs. 

Ambient Temperature-Deratings Based on Maximum 
Allowable Thermal Resistance Values, LED Junction to 
Ambient on a per LED Basis, Tj MAX = 100° C. 
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Ta - AMBIENT TEMPERATURE - “C IPEAK - PEAK CURRENT PER LED - mA 


Figure 3. Maximum Allowable DC Current per LED vs. Ambient Figure 4. Relative Efficiency (Luminous intensity per Unit 
Temperature, Deratings Based on Maximum Allowable Current) vs. Peak LED Current. 

Thermal Resistance Values, LED Junction-to-Ambient 
on a per LED Basis, Tj MAX = 100° C. 



Vp - FORWARD VOLTAGE - V Iqc-DC CURRENT PER LED-mA 

Figure 5. Forward Current vs. Forward Voltage Characteristics. Figure 6. Relative Luminous Intensity vs. DC Forward Current. 


For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, See Application Note 1005. 
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Features 

• LARGE, BRIGHT, UNIFORM LIGHT EMITTING 
AREA 

8.89nim x 8.89mm (0.35 x 0.35 inch) 
Approximately Lambertian Radiation Pattern 

• CHOICE OF THREE BICOLOR COMBINATIONS 

• CATEGORIZED FOR LIGHT OUTPUT 

• YELLOW, GREEN, AND EMERALD 
CATEGORIZED FOR DOMINANT WAVELENGTH 

• EXCELLENT ON-OFF CONTRAST 

• EASILY MOUNTED ON P.C. BOARDS OR 
INDUSTRY STANDARD DIP SOCKETS 

• MECHANICALLY RUGGED 

• X-Y STACKABLE 

• FLUSH MOUNTABLE 

• CAN BE USED WITH HLMP-2898 PANEL AND 
LEGEND MOUNT 

• LIGHT EMITTING SURFACE SUITABLE FOR 
LEGEND ATTACHMENT PER APPLICATION 
NOTE 1012 

• I.C. COMPATIBLE 


Description 




The HLMP-2950/-2965/-2980 light bars are bicolor light 
sources designed for a variety of applications where dual 
state or trIstate Illumination is required for the same an¬ 
nunciator function. In addition, both devices are capable 
of emitting a range of colors by pulse width modulation. 


Applications 

• TRISTATE LEGEND ILLUMINATION 

• SPACE-CONSCIOUS FRONT PANEL STATUS 
INDICATORS 

• BUSINESS MACHINE MESSAGE 
ANNUNCIATORS 

• TELECOMMUNICATIONS INDICATORS 

• TWO FUNCTION LIGHTED SWITCHES 


These light bars are configured in dual-in-line packages 
which contain a single light emitting area. The high ef¬ 
ficiency red (HER) and yellow LED chips utilize GaAsP on 
a transparent Gap substrate. The green and emerald LED 
chips utilize GaP on a transparent substrate. 


Package Dimensions 


DATE 

0,508 J 0.05 CODE j 


tUMINOUS - 

intensity 
CATEGORY 
{m note 4) |o ,j 4 oj. 


.254'0 05 I. 

(0.010) nil 

i^flJ 


NOTES: DIMENSIONS IN MILLIMETRES (INCHES). 

tolerances - 0.25 mm (* 0,010 m) UN LESS 
OTHERWISE INDICATED. 
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Absolute Maximum Ratings 


Parameter 

HLMP 2965 

HLMP-29|0 

HLMP 2980 

Average Power iDissIpation per LED Ohipi^l 

135 mW 

85 mW 

135 mW 

Peak Forward Currenf per LED Chip, Ta = 50® C 
(Maximum Pulse Width = 2 ms)i^- 2 } 

90 m A 

60 mA 

90 mA 

Time Average Forward Current per LED Chip, 

Pulsed Conditionsl^l 

25 mA, 
TA-|f®C 

20 mA 

Ta = 50®C 

s25 mA 

Ta = 50®C 

DC Forward Current per LED Chip, Ta - 50“ Ci^l 

30 mA 


30 m A 

Operating Temperature Range 

-20® C to +85® C 

-40“Cto +85® C 

-20®Cto +85® cl 

Storage Temperature Range 

-40®Cto +85® C 

Lead Soldering Temperature, 1.6 mm (1/16 inch) Below Seating Plane 

260® C for 3 seconds 


NOTES: 

1. For HLMP-2965, derate above Ta = 25® C at 1.8 mW/® C per LED 3. For HLMP-2965, derate above = 50° C at 0.50 mA/° C per 

chip. For HLMP-2950 and -2980 derate above Ta = 50® C at 1.8 LED chip. For HLMP-2950 and -2980 derate above Ta = 60° C 
mW/® C per LED chip. See Figure 2. at 0.50 mA/° C per LED chip. See Figure 3. 

2. See Figure 1 to establish pulsed operating conditions. 


Internal Circuit Diagram 


PIN 

PIN FUNCTION 1 

HER 

YELLOW/ 

GREEN/ 

EMERALD 

1 

CATHODE a 

ANODE e 

2 

ANODE a 

CATI^ODE e 

3 

ANoIe b 

CATHODE f 

4 

CATHODE b 

ANODEf 

5 

CATHODEc 

ANODE g 

6 

ANODE c 

CATHODE g 

7 

ANODE d 

CATHODE h 

8 

CATHODE d 

ANODE h 



Electrical/Optical Characteristics at Ta = 25°C 


HIGH EFFICIENCY RED/YELLOW HLMP-2950 


Parameter 

Symbol 

Min, 

Typ. 

Max. 

Units 

Test Conditions 


HER 

iv 

9 

43 


mod 

20 mA DC 

Luminous intensity'"^ 


49 


mod 

60 mA Pk; 1 of 3 
Duty Factor 


Yellow 

Iv 

8 

35 


mod 

20 mA DC 



43 


mcd 

60 mA Pk: 1 of 3 
Duty Factor 

Peak Wavelength 

HER 

Apeak 


635 




Yellow 


583 


nm 


Dominant Wavelength ® 

HER 

Ad 


626 


nm 


Yellow 


585 



Forward Voltage 

HER 

Vtr 


2.1 

2,6 

V 

If = 20 mA 

Yeliow 

vp 


2.2 

2.6 

Thermal Ftesistance LED 

Junction-tO“Pin 

^JC 


150 


®C/W/LED 
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Electrical/Optical Characteristics at = 25°C 

HIGH EFFICIENCY RED/GREEN HLMP-2965 


Parameter 

Symbol 

Mih. 

Typ. 

Max, 

Units 

Test Conditions 

Ltimtnous Intensity 

HER 

Iv 

0 

43 


mod 

20 mA DC 


40 


mod 

60 mA Pk:1of3 
Duty Factor 

Green 

Iv 

7.5 

50 


mod 

20 mA DC 


56 


mcd 

60 mA Pk; 1 of 3 
Duty Factor 

Peak Wavelength 

HER 

Apeak 


63$ 


nm 


Green 


565 


Dominant Wavelength*'^® 

HER 

Ad 


626 


nm 


Green 


572 


Forward Voltage 

HER 

Vf 


2.1 

2.6 

V 

If - 20 mA 

Green 


2.2 

2.6 

Thermal Resistance LED 

Junction-to-Pin 

R^J-PIN i 


150 


^C/W/LED 



HIGH EFFICIENCY RED/EMERALD GREEN HLMP-2S80 


Parameter 

Symbol 

Min. 

lyp. 

Max. 

Units 

Test Conditions 

Luminous 

Intensity 

HER 

Iv 

0 

43 

40 


mcd 

20 mA DC 

60 mA Pk: 1 of3 Duty Factor 

Emerald 

Iv 

7.5 

16 

22 


mcd 

20 mA DC 

60 mA Pk: 1 of 3 Duty Factor 

Peak Wavelength 

HER 

Emerald 

liPEAK 


635 

556 


nm 


Dominant Wavelength 

HER 

Emerald 



626 

558 


nm 


Forward Voltage 

HER 

Emerald 

Vf 


2.0 

2.2 

2.6 

2.6 

V 

l|r = 20rnA 

Thermal Resistance LED 
Junction-to-Pin 


R»j-PIN 


150 


“C/W/LED 



NOTES; 

4. These devices are categorized for luminous intensity with the intensity categorization designated by a two letter combination code located 
on the side of the package (Z = HER, W = Yellow, Green or Emerald). 

5. The dominant wavelength, Ad, is derived from the C.I.E. chromaticity diagram and is that single wavelength which defines the color 
of the device. 
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Electrical 

The HLMP-2950/-2965/-2980 bicolor iight bar devices are 
composed of eight light emitting diodes: four High Ef¬ 
ficiency Red and four that either Yeiiow, Green, or Emeraid. 
The iight from each LED is opticaliy scattered to form an 
eveniy illuminated light emitting surface. The LED’s are die 
attached and wire bonded in bicolor pairs, with the anode/ 
cathode of each LED pair brought out by separate pins. 

The typical forward voltage values, scaled from Figure 5, 
should be used for calculating the current limiting resistor 
values and typical power dissipation. Expected maximum 
Vf values for the purpose of driver circuit design and maxi¬ 
mum power dissipation may be approximated using the 
following Vp models: 

Vf = 1.8V + Ipeak (40n) 

For IpEAK > 20 mA 

Vf = 1.6V +Idc (500) 

For 5 mA < Idc < 20 mA 

The maximum power dissipation can be calculated for any 
pulsed or DC drive condition. For DC operation, the 
maximum power dissipation is the product of the maximum 
forward voltage and the maximum forward current. For 


pulsed operation, the maximum power dissipation is the 
product of the maximum forward voltage at the peak 
forward current times the maximum average forward 
current. Maximum allowable power dissipation for any 
given ambient temperature and thermal resistance iRf^j-A' 
can be determined by using Figure 2. The solid line 
in Figure 2 (R0 j-a of538°C/W) represents a typical thermal 
resistance of a device socketed in a printed circuit board. 
The dashed lines represent achievable thermal resistance 
that can be obtained through improved thermal design. 
Once the maximum allowable power dissipation is deter¬ 
mined, the maximum pulsed or DC forward current can be 
calculated. 


Optical 


The radiation pattern for these light bar devices is approxi¬ 
mately Lambertian. The luminous sterance may be calcu¬ 
lated using one of the two following formulas: 


Lv (cd/m2) = 


Lv (footlamberts) = 


where the area (A) of the light emitting surface is 67.74 x 
10-6 m2 (729.16 X 10-6 ft.2). 


For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, see Application Note 1005. 



OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 
loc max 


tp - PULSE DURATION - ps 


Figure 1. Maximum Allowed Peak Current vs. Pulse Duration. 
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Ta -AMBIENT TEMPERATURE - C 



Ta - AMBIENT TEMPERATURE - “C 


Figure 2. Maximum Allowable Power Dissipation per LED vs. Figure 3. Maximum Allowable DC Current per LED vs. Ambient 
Ambient Temperature. Deratings based on Maximum Temperature, Deratings Based on Maximum Allowable 

Allowable Thermal Resistance Values, LED Junction to Thermal Resistance Values, LED Junction-to-Ambient 

Ambient on a per LED Basis, Tj MAX = 100° C. on a per LED Basis, Tj MAX = 100° C. 




IpEAK - peak CURRENT PER LED - mA Vr - FORWARD VOLTAGE - V 

Figure 4. Relative Efficiency (Luminous Intensity per Unit Figure 5. Forward Current vs. Forward Voltage Characteristics. 

Current) vs. Peak LED Current. 



Idc-DC current per LED-mA 

Figure 6. Relative Luminous Intensity vs. DC Forward Current. 


5-18 








Reversing Polarity LED Drivers 


Bicolor LED light bar modules require a polarity reversing 
scheme to turn on the desired LED. Reversing line drivers, 
timers and memory drivers can be used to drive bicolor 
LED light bars. 

The reversing line driver, which was originally designed to 
drive a data transmission line, can also be used as a polarity 
reversing driver for bicolor LED modules. The reversing line 
driver has a totem pole output structure that differs from 
most TTL circuits in that the output is designed to source 
as much current as it is capable of sinking. 

Line drivers designed to operate from a single 5V supply 
are typically specified to source or sink 40 mA. Figure 7 
shows the typical output characteristics of three different 
line drivers connected so that one output sources current 
across a load and the current is sunk by another output. 
This circuit is shown in Figure 8. At 40 mA output current, 
the output voltage typically varies from 2.4V (74128) to 2.9V 
(DM 8830, 9614) for Vcc = 5.0V. A basic bicolor LED circuit 
is shown in Figure 9. Since a line driver can supply 40 mA, it 
is capable of driving two LED pairs. 

Some line drivers like the 9614 are constructed such that 
the sourcing output is brought out separately from the sink¬ 
ing output. With this type of line driver, the LED currents for 
each pair can be controlled separately. This technique is 
shown in Figure 10. Other line drivers provide a tri-state 


output control or provide other means for turning both 
LED’s off. An example of this circuit technique is shown in 
Figure 11. 

The NE556 dual timer, or two NE555 timers can also be 
used to drive bicolor light bars, as shown in Figure 12. The 
outputs at the NE555 timer are able to source or sink up to 
200 mA. Connected as shown, each timer acts as an invert¬ 
ing buffer. This circuit has the advantage over the previous 
line driver circuits of being able to operate at a wide variety 
of power supply voltages ranging from 4.5 to 16 volts. 

Memory drivers can also be used to drive bicolor light bars. 
Figure 13 shows a 75325 core memory driver being used to 
drive several pairs of bicolor LEDs. The 75325 is gua¬ 
ranteed to supply up to 600 mA of current with an output 
voltage considerably higher than 5V line drivers. The 75325 
requires an additional 7.5V power supply at about 40 mA to 
properly bias the sourcing drivers. The 75325 allows tri¬ 
state (red, green, yellow, or emerald, off) operation. 

By employing pulse width modulation techniques to any of 
these circuits a range of colors can be obtained. This tech¬ 
nique is illustrated in Figure 14. 

Hewlett-Packard cannot assume responsibility for use of 
any circuitry described other than the circuitry entirely 
embodied in an HP product. 



Vo-OUTPUT VOLTAGE - V 


Figure 7. Typical Output Characteristics of Reversing Line Drivers. 



Figure 8. Line Driver Equivalent Circuit. 


RED, 
GREEN,- 
YELLOW 
EMERALD 

I I 1 ^ GREEN, 

RED^^ yX YELLOW, 

"7 EMERALD 


»—!_ I 1/2 D 



GREEN, 

YELLOW, 

EMERALD 


YIELDS APPROXIMATELY 20mA/RED LED 
YIELDS APPROXIMATELY 25mA/ YELLOW, 
GREEN, OR EMERALD LED 


Figure 9. Typical Line Driver Circuit; Approximately 20mA/LED Pair. 


Figure 10. Techniques for Varying the Current of Each LED. 














RED, GREEN, YELLOW, 
EMERALD 



YIELDS APPROXIMATELY 17mA/LED PAIR 


Figure 11. Tristate (Red, Green/Yellow/Emerald, Off) Bicolor LED Driver. 


RED, GREEN, YELLOVy, 
EMERALD 



Figure 12. Use of Dual Timer to Drive Bicoior Light Bars 


RED, GREEN, YELLOW,- 
EMERALD 


1/6 7404 

. 3 


<27P. 

16 13| 1 9 


1/2 75325 Xh 


I -iio D 1/2 75325 

I _ice 

Figure 13. 75325 High Current Bicolor Driver 

Vec Vec 

Vcc ^ PULSE WIDTH MODULATION CONTROL 


► 30mA PER LED PAIR 


UP TO 20 LED PAIRS 
(600mA TOTAL) 




12 

13 


1/2 NE556 

5 

, 8 

1/2 NE556 



I 10 



► OUTPUT (BICOLOR CIRCUIT) 


■^JN .OI^F ^^.02yF 


Figure 14. Pulse Width Modulation Technique 


I 2.4V 
.01 uF 0.8 V 




GREEN, YELLOW, EMERALD 


LED COLOR KEY FOR ALL FIGURES 

her 

YELLOW, GREEN, 

OR EMERALD LED 
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Features 

• FIRMLY MOUNTS LIGHT BARS IN PANELS 

• HOLDS LEGENDS FOR FRONT PANEL OR 
PC BOARD APPLICATIONS^^i 

• ONE PIECE, SNAP-IN ASSEMBLY 

• MATTE BLACK BEZEL DESIGN ENHANCES 
PANEL APPEARANCE 

• FOUR SIZES AVAILABLE 

o MAY BE INSTALLED IN A WIDE RANGE OF 
PANEL THICKNESSES 

• PANEL HOLE EASILY PUNCHED OR MILLED 


Description 

This series of black plastic bezel mounts is designed to (0.125 inch). A space has been provided for holding a 0.13 
install Hewlett-Packard Light Bars in instrument panels mm (0.005 inch) film legend over the light emitting surface 
ranging in thickness from 1.52 mm (0.060 inch) to 3.18 mm of the light bar module. 


Selection Guide 


Panel and Legend 
Mount Part No, 
HLMP- 

— 

Corresponding Light Bar 
Mdduie Part No. 

HtMP- 

Panel Hole Installation 
Dlmensionsl^^ 

Package 

Outline 

2598 

2050, 2350, 2450, 2550 

7.62 mm s0.300 inch) x 22.86 mm 1 0.900 inch* 

—i 

B 

2599 

2000, 2ib0, 2400, 2500 

7.62 mm 1 0<300 inch) x 12.70 mm (0.500 inch i 

IHI 

A 

2898 

2100, 2600, 2700, 2800 
2155, 2655, 2755, 2855 
2950, 2965, 2980 

12.70 mm )0.500 inch* x 12.70 mm t0.500 inch) 

□ 

C 

2899 

2120, 2620, 2720, 2820 
2135, 2635, 2735, 2835 
2170, 2670, 2770, 2870 
2185,2685,2785,2885 i 

12.70 mm (0.500 inch) x 22.86 mm «0.900 inch i 

□ 

D 


Notes: 

1. Application Note 1012 addresses legend fabrication options. 

2. Allowed hole tolerance: +0.00 mm, -0.13 mm (+0.000 inch, -0.005 inch). Permitted radius: 1.60 mm (0.063 inch). 
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Package Dimensions 


8.^ ^ 
<0.342) 

3.61 

(0,142) 

, 18.85 . 

(0.742) 

t 




8.84 • 0.25 
<0.340 i 0.010) 

J _ _1 

1 1 


1 1 


1 f L 




23.89 It 0JJ5 
“{0.940 ± 0.010)“ 



I^OTES: 1. D}iVlEN8tONS IN MIUIMETRES {INCHES) 
2. HNTDLERANCED DIMENSIONS ARE FOR 
REFERENCE ONIY. 


Mounting instructions 

1. or punch a hole in the panel. Deburr, but do not 
chamfer, the edges of the hole. 

2. Place the front of the mount against a solid, flat surface. 
A film legend with outside dimensions equal to the out¬ 
side dimensions of the light bar may be placed in the 
mount or on the light bar light emitting surface. 
Press the light bar into the mount until the tabs snap 
over the back of the light bar. (When inserting the 
HLMP-2898, align the notched sides of the light bar 
with the mount sides which do not have the tabs). 
(See Figure 1) 

3. Applying even pressure to the top of the mount, press the 
entire assembly into the hole from the front of the panel. 
(See Figure 2) 

NOTE: For thinner panels, the mount may be pressed into 

the panel first, then the light bar may be pressed into the 

mount from the back side of the panel. 

Notes: 

3. A 3.18 mm (0.125 inch) diameter mill may be used. 

4. Repetitive insertion of the mount into the panel will degrade the 
retention force of the mount. 


Installation Sketches 



Figure 1. Installation of a Light Bar into a Panel Mount 


Suggested Punch Sources 

Hole punches may be ordered from one of the following 
sources: 

Danly Machine Corporation 
Punchrite Division 
15400 Brookpark Road 
Cleveland, OH 44135 
(216)267-1444 

Ring Division 

The Producto Machine Company 
Jamestown, NY 14701 
(800)828-2216 

Porter Precision Products Company 

12522 Lakeland Road 

Santa Fe Springs, CA 90670 

(213) 946-1531 

Di-Acro Division 

Houdaille Industries 

800 Jefferson Street 

Lake City, MN 55041 

(612) 345-4571 



Figure 2. Installation of the Light Bar/Panei Mount Assembly into 
a Front Panel 
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Features 

• FACTORY INSTALLATION SAVES TIME IN 
MANUFACTURING, PURCHASING AND 
STOCKING 


• LIGHT OR DARK FIELD FORMAT (DARK FIELD 
STANDARD) 

• HIGH STRENGTH ADHESIVE BACKING 

• CUSTOM LEGENDS AVAILABLE 


Description 


Light bar legends are available with factory installation on 
ail light bars, using either standard or custom legends. 
Options LOO through L06 address our standard legend 
formats and can be specified for various size light bars in 
accordance with the Device/Option Selection Matrix. 


Ordering information 

To order light bar legends, include the appropriate option 
code along with the device catalog number. Example; to 
order the HLMP-2655 with the “OFF” legend, order as fol¬ 
lows: HLMP-2655 Option L01. Minimum order quantities 
vary by part number. 

For custom legends, please contact your local Flewlett- 
Packard sales office or franchised Hewlett-Packard 
distributor. 


LIGHT BAR LEGENDS 

STANDARD OPTIONS FOR: 

HLIVIP*2300/-2400/-2500/-2000SlilES 
HLMP-2655/-2755/-2855/-2155 SIRlES 
HLMP-2685/-2785/-2885/-2185 SERIES 

TECHNICAL DATA JANUARY 1986 



Mil*" SM***"^ Mil"* 

m Ba ^ 

'*'• Sr., 


option Guide 



Option 

Legend Title 

LOO 

ON 

L01 

OFF 

L02 

READY 

LOS 

HIGH 

L04 

LOW 

LOS 

RESET 

L06 

STOP 


Ratings and Characteristics 

The absolute maximum ratings, mechanical dimensions and 
electrical characteristics for light bars with legends are the 
same as for the standard catalog devices. Refer to the basic 
data sheet for the specified values. For use in applications 
involving high humidity conditions, please contact your 
Hewlett-Packard representative. 

As with the standard light bar devices, the radiation pattern is 
approximately Lambertion. The luminous sterance for a 
given device is the same as for the standard light bar 
products. To calculate this value, refer to the “Optical” 
section of the LED Light Bars data sheet in this catalog. 
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Dimensional Specifications for Legends 


10.160 



-(0.400)- 

MAX. 


10. 

Mi 

160 

fOO) 

^X, 

1 

OFF 

t 

4.953 

(0.019S> 

MAX. 

,i. 

ON 

1 


HLMP-2300 Series 


HLMP-2655 Series 

20.32 



---< 0 . 800 )--- 

MAX. 

10.160 

(0.400) 

MAX. 

READY 

o 


HLMP-26a5 Series 


Device/Option selection Matrix 



Applicable Light Bar Series 

Option 

Legend 

HLiyiP-2300/-2400/ 

HL1VIP-2655/-2755/ 

HLIVIP-2685A2785/ 



•‘2500/-a000 

-2855/-2155 

-2885A2185 

LOO 

ON 

X 

X 

X 

L01 

OFF 

X 

X 

X 

102 

READY 



X 

L03 

HIGH 

X 

X 

X 

L04 

LOW 

X 

X 

X 

LOS 

RESET 



X 

L06 

STOP 


X 

X 
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Features 

• INTENSITY SELECTION IMPROVES 
UNIFORMITY OF LIGHT OUTPUT FROM 
UNIT TO UNIT. AVAILABLE IN HIGH 
EFFICIENCY RED, YELLOW, AND HIGH 
PERFORMANCE GREEN. 

• TWO CATEGORY SELECTION SIMPLIFIES 
INVENTORY CONTROL AND ASSEMBLY. 


Description 


Luminous intensity selection is available for high efficiency 
red, yellow, and high performance green. 

To ensure our customers a steady supply of product, HP 
must offer selected units from the center of our production 
distribution. If our production distribution shifts, we will 
need to change the intensity range of the selected units our 
customers receive. Typically, an intensity may have to be 
changed once every 1 to 3 years. 

Current intensity selection information is available through a 
category reference chart which is available through your 
local field sales engineer or local franchised distributor. 


Light bars are now available from Hewlett-Packard which 
are selected from two adjacent intensity categories. These 
select light bars are basic catalog devices which are pre¬ 
sorted for luminous intensity then selected from two 
predetermined adjacent categories and assigned to one 
convenient part number. 

Example: Two luminous Intensity categories are selected 
from the basic catalog HLMP-2300 production distribution 
and assigned to the part number HLMP-2300 option S02. 


Absolute Maximum Ratings 
and Electrical/Optical 
Characteristics 


The absolute maximum ratings, mechanical dimensions, 
and electrical/optical characteristics are identical to the 
basic catalog device. 


Selected light bars are ideal for applications which require 
two or more light bars per panel. 


Device Selection Guide 

The following table summarizes which basic catalog devices are available with category selection. 


Package 

High Efficiency Red 

Yeiiow 

Green 

4 Pin In-Line 

HLMP-2300 Option S02 

HLMP-2400 Option S02 

' HLMP-2500 Option S02 

8 Pin In-Line 

HLMP-2350 Option S02 

HLMP-2450 Option S02 

HLMP-2550 Option S02 

8 Pin DIP 

Dual Arrangement 

HLMP-2600 Option S02 

HLMP-2700 Option S02 

HLMP-2800 Option S02 

16 Pin DIP 

Quad Arrangement 

HLMP-2620 Option S02 

HLMP-2720 Option S02 

HLMP-2820 Option S02 

16 Pin DIP 

Dual Bar Arrangement 

HLMP-2635 Option S02 

HLMP-2735 Option S02 

HLMP-2835 Option S02 

8 Pin DIP 

Square Arrangement 

HLMP-2655 Option S02 

HLMP-2755 Option S02 

HLMP-2855 Option S02 

16 Pin DIP 

Dual Square Arrangement 

HLMP-2670 Option S02 

■ 

HLMP-2770 Option S02 

HLMP-2870 Option S02 

16 Pin DIP 

Single Bar Arrangement 

HLMP-2685 Option S02 

HLMP-2785 Option S02 

HLMP-2885 Option S02 


Note: Option S02 designates a two intensity category selection. Option S02s 
of different part numbers may not have the same apparent brightness. Con¬ 
tact your HP Field Sales Office for design assistance. 


c 
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Features 

• CUSTOM MULTICOLOR ARRAY CAPABILITY 

• MATCHED LEDs FOR UNIFORM APPEARANCE 

• END STACKABLE 

• PACKAGE INTERLOCK ENSURES CORRECT 
ALIGNMENT 

• LOW PROFILE PACKAGE 

• RUGGED CONSTRUCTION- 
RELIABILITY DATA SHEETS AVAILABLE 

• LARGE, EASILY RECOGNIZABLE SEGMENTS 

• HIGH ON-OFF CONTRAST, SEGMENT TO 
SEGMENT 

• WIDE VIEWING ANGLE 

• CATEGORIZED FOR LUMINOUS INTENSITY 

• HDSP-4832/-4836/-4840/-4850/-4890 
CATEGORIZED FOR DOMINANT 
WAVELENGTH 

Applications 

• INDUSTRIAL CONTROLS 

• INSTRUMENTATION 

• OFFICE EQUIPMENT 

• COMPUTER PERIPHERALS 

• CONSUMER PRODUCTS 

Package Dimensions 

U-- <1.000} mx —— 



Description 


These 10-element LED arrays are designed to display infor¬ 
mation in easily recognizable bargraph form. The packages 
are end stackable and therefore capable of displaying long 
strings of information. Use of these bar graph arrays elimi¬ 
nates the alignment, intensity, and color matching problems 
associated with discrete LEDs. The HDSP-4820/-4830/ 
-4840/-4850/-4890 each contain LEDs of just one color. 
The HDSP-4832/-4836 are multicolor arrays with High- 
Efficiency Red, Yellow, and Green LEDs in a single pack¬ 
age. CUSTOM MULTICOLOR ARRAYS ARE AVAILABLE 
WITH MINIMUM DELIVERY REQUIREMENTS. CONTACT 
YOUR LOCAL DISTRIBUTOR OR HP SALES OFFICE 
FOR DETAILS. 


R 10.16 
(0.400} 
MAX. 


1. DIMENSIONS m Mll.l.CMETft£5 (INCHES). 

2. ALL UNTOLERANCED DIMENSIONS FOR 
REFERENCE ONLY. 

S. HDSP-4832/-4S36M840/-468b ONLY. 


PiN 1 MARKING 


LUMINOUS 

intensity 


COLOR SIN 
{NOTE 3) 



2.54+OJZS 
( 0 . 100 + 0 * 610 } 


0.10 + 025 
( 0 . 2 ^+ 0 . 010 } 


7.62^025 
I (0.300 4 0.015} 
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Absolute Maximum Ratings^^i 

Parameter | HOSlliiS HPSP>4830 HPSP-4840 HDSP-4aS0 HDSP-4890~ 

Average Power Dissipation per LED 

(T==25°C)i''3 125 mW 125 mW 126 mW 125 mW 125 mW 

Peak Forward Current per LED 150 iiAi^l 90 mADl 60 mAt^l 90 mAi^i 90 mAC^l 

PC Forward Current per LEP 30 rif\Hr 30 mAiS] 30 r^Ai^l " 30 mAP] 30 mAC~ 

Operating Temperature Range ~4Ci:C to+85^ C -ao'’C to+85° C 

Storage Temperature Range -40'^ C to+85° C 

Reverse Voltage per LED _ 3.0 V _ 

Lead Soldering Temperature 260° 0 for 3 sec 

(1.59 mm (1/16 inch) below seating planet^l _ 

NOTES: 

1. Derate maximum average power above Ta = 25° C at 1.67 mW/°C. This derating assumes worst case R0j-a = 600° C/W/LED. 

2. See Figure 1 to establish pulsed operating conditions. 

3. See Figure 6 to establish pulsed operating conditions. 

4. Derate maximum DC current above Ta = 63° C at 0.81 mA/° C per LED. This derating assumes worst case R0j-a = 600° C/W/LED. With 
an improved thermal design, operation at higher temperatures without derating is possible. See Figure 2. 

5. Derate maximum DC current above Ta= 50° C at 0.6 m/V° C per LED. This derating assumes worst case R0j-a= 600° C/W/LED. With an 
improved thermal design, operation at higher temperatures without derating is possible. See Figure 7. 

6. Derate maximum DC current above Ta= 70° C at 0.67 m/V° C per LED. This derating assumes worst case R0j-a = 600° C/W/LED. With 
an improved thermal design, operation at higher temperatures without derating is possible. See Figure 8. 

7. Derate maximum DC current above Ta= 37° C at 0.48 mA/° C per LED. This derating assumes worst case R0j-a = 600° C/W/LED. With 
an improved thermal design, operation at higher temperatures without derating is possible. See Figure 9. 

8. Clean only in water. Isopropanol, Ethanol, Freon TF or TE (or equivalent) and Genesolve DI-15 (or equivalent). 

9. Absolute maximum ratings for the HER, Yellow, and Green elements of the multicolor arrays are identical to the HDSP-4830/-4840/ 
-4850 maximum ratings. 


Internal Circuit Diagram 


Multicolor Array 
Segment Colors 



PIN 

FUNCTION 

PIN 

FllNCTION 

1 

ANODE-a 

11 

CATHODE-1 

2 

ANODE-b 

12 

CATHODE-1 

3 

ANODE- c 

13 

CATHODE- h 

4 

ANODE-d 

14 

CATHODE-g 

6 

ANODE-a 

15 

CATHODE-f 

6 

anode- f 

16 

CATHODE-fi 

7 

ANODE- g 

17 

CATHODE-d 

8 

ANODE- h 

18 

CATHODE-c 

9 

ANODE- I 

19 

CATHODE-b 

10 

ANODE-j 

20 

CATHODE- a 


Segment 

HDSP-4832 
Segment Cotor 

HDSP-4a36 
Segment Color 

a 

HER 

HER 

b 

HER 

HER 

c 

HER 

Yellow 

d 

Yellow 

Yellow 

e 

Yellow 

Green 

f 

Yellow 

Breen 

9 

Yellow 

Yellow 

h 

Green 

Yellow 

( 

Green 

HER 

j 

Green 

HER 


Electrical/Optical Characteristics at Ta = 25° C“’ 

RED HDSP-4820 


If- 20 mA 


Parameter 

Symbol 

Luminous Intensity per LED 
(Unit Average) IL 

If 

Peak Wavelength 

XPEAK 

Dominant Wavelengthi^i 

^ct 

Forward Voltage per LED 

Vf 

Reverse Voltage per LED 

Vr 

Temperature Coefficient Vf per LED 

AVf/^G 

Thermal Resistance LED Junction-to-PIn 



If ^ 20 mA 
Ib=100M 


Typ. 

Max. 

Units 

1250 i 


Add 

665 


nm 

645 


nm 

1.6 

2.0 

V 

nm 


V 

-2.0 


mV/«C 

300 


°C/W 

LED 
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HIGH-EFFICIENCY RED HDSP-4830 


Pdrameter 

Symbol 

Test ConcfilJons 

mn. 

Typ. 

Max. 

uats 

Luminous Intensity per LED 
(Unit Average 

Iv 

If = 10 mA 

BOO 

3500 


fJiCO 

Peak Wavelength 

Apeak 



635 


nm 

Dominant Wavelengths^* 




626 


nm 

ForwarcJ Voltage per LED 

Vf 

Ip “ 20 mA 


2.1 

2.5 

V 

Reverse Voltage per LED 

Va 

la =^100 M 

3 

30151 


V 

Temperature Coefficient Vf per LED 

AVfrO 



-2.0 


my/^0 

Thermal Resistance LED Junctlon-to-Pin 




300 


°G/W/ 


tED 


YELLOW HDSP-4840 


Parameter 

Symhot 

Test Conditions 

Min. 

Typ. 

Max, 

Units 

Luminous intensity per LED 
(Unit Average 

Iv 

Ip” 10 mA 

600 

1900 


/LiCd 

Peak Wavelength 

Apeak 



583 


nm 

Dominant Wavelength^^-^* 

Ad 


681 

586 

592 

nm 

Forward Voltage per LED 

Vf 

Ip ™ 20 mA 


2.2 

2.5 

V 

Reverse Voltage per LED 

Vr 

Ir == 100 pA 

3 



V 

Temperature Coefficient Vp per LED 

dVF/^C 



-2.0 


myrc 

Thermal Resistance LED Junction-to-Pin 

^6j-pin 



300 


'■cm 


LED 


GREEN HDSP-4850 


Parameter 

Symbol 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

Luminous Intensity per LED 
(Unit Average)*^* 

Iv 

Ip -10 mA 

600 

1900 


pcd 

Peak Wavelength 

ApgAK 



566 


nm 

Dominant Wavelength*^’^* 

Ad 



571 

577 

nm 

Forward Voltage per LED 

Vf 

Ip-10 mA 


2.1 

2.5 

V 

Rever*se Voltage per LED 

Vr 

Ir = 100M 

3 

5015I 


V 

Temperature Coefficient Vp per LED 

AVp/^C 



-2.0 


my/^C 

Thermal Resistance LED Junction-to-Pin 

^6j-p}N 



300 


LED 


EMERALD GREEN HDSP-4890 


Parameter 

Symbol 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

Luminous Intensity Per LED 
(UnitAverage)f'*J 

tv 

Ip - 10 mA 

250 

1600 


I 

Peak Wavelength 

J^PEAK 



556 


nm 

Dominant Wavefengthf^’^^ 

A<;| 



556 


nm 

Forward Voltage Per LED 

Vp 

Ip ~ 10mA 


2.2 

2.5 

V 

Reverse Voltage Per LED 

Vr 

iR-IOOpA 

3 




Temperature Coefficient Vp Per LED 

AVprc 



-2.0 


mvrc 

Thermal Resistance LED 
Junction-tO“Pln 

R9j_pin j 



300 


^C/W/LED 


NOTES: 

1. The bar graph arrays are categorized for luminous intensity. The category is designated by a letter located on the side of the package. 

2. The dominant wavelength, Xd. is derived from the CIEchromaticity diagram and is that single wavelength which defines the color of the 
device. 

3. The HDSP-4832/-4836/-4840/-4850/-4890 bar graph arrays are categorized by dominant wavelength with the category designated by 
a number adjacent to the intensity category letter. Only the yellow elements of the HDSP-4832/-4836 are categorized for color. 

4. Electrical/optical characteristics of the High-Efficiency Red elements of the HDSP-4832/-4836 are identical to the HDSP-4830 
characteristics. Characteristics of Yellow elements of the HDSP-4832/-4836 are identical to the HDSP-4840. Characteristics of Green 
elements of the HDSP-4832/-4836 are identical to the HDSP-4850. 

5. Reverse voltage per LED should be limited to 3.0 V Max. 
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HDSP-4820 


UL H S 
O H 3 

HCCX 
< 3 < 

cc o 5 




tp - PULSE DURATION - pSEC 

Figure 1. Maximum Tolerable Peak Current vs. Pulse Duration 
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qI_I_I_I_I_-J_ i _I_I. I J 

0 10 20 30 40 50 60 70 80 90 

Ta - AMBIENT TEMPERATURE - °C 


o 

H 


cc 

1 


1 

c 



150 

Ipeak - peak SEGMENT CURRENT - mA 


Figure 2. Maximum Allowable D.C. Current per LED vs. Figure 3. Relative Efficiency (Luminous Intensity per Unit 

Ambient Temperature. Deratings based on Maximum Current) vs. Peak Segment Current 

Allowable Thermal Resistance, LED Junction-to-Ambient 
on a per LED basis. Tj|y|^j( = 100° C 





0 .4 .8 1.2 1.6 2.0 2.4 2.8 3.2 

Vp - FORWARD VOLTAGE - V 

Figure 4. Forward Current vs. Forward Voltage 



Figure 5. Relative Luminous Intensity vs. D.C. Forward Current 


For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, See Application Note 1005. 


ARRAYS 




















HDSP-4830/-4840/-4850/-4890 



tp - PULSE DURATION - pSEC 

Figure 6. HDSP-4830/-4840/-4850/-4890 Maximum Toierabie Peak Current vs. Pulse Duration 



0 10 20 30 40 50 60 70 80 90 

Ta - ambient temperature-°C 



0 10 20 30 40 50 60 70 80 90 100 

Ta - AMBIENT TEMPERATURE - “C 


Figure 7. HDSP-4830 Maximum Allowable D.C. Current per LED 
vs. Ambient Temperature. Deratings Based on Maximum Allowa¬ 
ble Thermal Resistance Values, LED Junction-to-Ambient on a 
per LED basis. Tj 1^0° C. 


Figure 8. HDSP-4840 Maximum Allowable D.C. Current per LED 
vs. Ambient Temperature. Deratings Based on Maximum Allowa¬ 
ble Thermal Resistance Vaiues, LED Junction-to-Ambient on a 
per LED basis. Tj ly/i^x = 100° C. 



Ta - ambient TEMPERATURE- °C 



0 10 20 30 40 50 60 70 80 90 100 


•peak - PEAK SEGMENT CURRENT - mA 


Figure 9. HDSP-4850/-4890 Maximum Aliowabie D.C. Current per Figure 10. Relative Efficiency (Luminous Intensity per Unit Cur- 
LED vs. Ambient Temperature. Deratings Based on Maximum rent) vs. Peak Segment Current 

Aiiowabie Thermai Resistance Vaiues, LED Junction-to-Ambient 
on a per LED basis. Tj max = 100° C. 


For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, See Application Note 1005. 
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HDSP-4830/-4840/-4850/-4890 



Figure 11. Forward Current vs. Forward Voltage 


Figure 12. HDSP-4830/-4840/-4850/-4890 Relative Luminous 
Intensity vs. D.C. Forward Current 


Electrical 

These versatile bar graph arrays are composed of ten light 
emitting diodes. The light from each LED is optically 
stretched to form individual elements. The diodes in the 
HDSP-4820 bar graph utilize a Gallium Arsenide Phosphide 
(GaAsP) epitaxial layer on a Gallium Arsenide (GaAs) Sub¬ 
strate. The HDSP-4830/-4840 bar graphs utilize a GaAsP 
epitaxial layer on a GaP substrate to produce the brighter 
high-efficiency red and yellow displays. The HDSP-4850/ 
-4890 bar graph arrays utilize a GaP epitaxial layer on a 
GaP substrate. The HDSP-4832/-4836 multicolor arrays 
have high efficiency red, yellow, and green LEDs in one 
package. 

These display devices are designed to allow strobed opera¬ 
tion. The typical forward voltage values, scaled from Figure4 
or 11, should be used for calculating the current limiting 
resistor value and typical power dissipation. Expected maxi¬ 
mum Vf values, for the purpose of driver circuit design and 
maximum power dissipation, may be calculated using the 
following Vp max models. 


Refresh rates of 1 KHz or faster provide the most efficient 
operation resulting in the maximum possible time averaged 
luminous intensity. 

The time averaged luminous intensity may be calculated 
using the relative efficiency characteristic shown in Figures 
3 and 10. The time averaged .luminous intensity at Ta = 
25°C is calculated as follows: 


Iv TIME AVG = 


Ifavg 

If SPEC AVG 


(’I'PEAK^ (Iv SPEC) 


Example: For HDSP-4830 operating at Ipeak = 50 mA, 1 of 4 
Duty Factor 


^7ipEAK 1*35 (at I peak — 50 mA) 



HDSP-4820 (Red) 

Vf max = 1.75 V + Ipeak (12.5n) 
For: Ipeak > 5 mA 


Iv TIME AVG = 


12.5 mA 
10 mA 


(1.35)2280 MCd = 3847 jncd 


HDSP-4830/-4840 (High Efficiency Red/Yeliow) 

Vf max = 1.75V + Ipeak (380) 

For Ipeak ^ 20 mA 

Vf MAX - 1.6V-f Idc (450) 

For: 5 mA < Idc ^ 20 mA 

HDSP-4850/-4890 (Green/Emerald) 

Vf max = 2.0V + Ipeak (500) 

For: Ipeak > 5 mA 


For Further Information Concerning Bar Graph Arrays and Suggested Drive Circuits, 
Consuit HP Appiication Note 1007 Entitied“Bar Graph Array Applications”. 
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Features 

• HIGH RESOLUTION (1%) 

• EXCELLENT ELEMENT APPEARANCE 
Wide, Recognizable Eiements 
Matched LEDs for Uniformity 
Excellent Eiement Alignment 

• SINGLE-IN-LINE PACKAGE DESIGN 
Sturdy Leads on Industry Standard 2.54 mm 
(0.100”) Centers 

Environmentally Rugged Package 
Common Cathode Configuration 

• LOW POWER REQUIREMENTS 

1.0 mA Average per Element at 1% Duty Cycie 

• SUPPORT ELECTRONICS 

Easy Interface with Microprocessors 


Description 


The HDSP-88XX series is a family of 101-element LED lin¬ 
ear arrays designed to display information in easily 
recognizable bar graph or position indicator form. The 
HDSP-8820, utilizing red GaAsP LED chips assembled on 
a PC board and enclosed in a red polycarbonate cover 
with an epoxy backfill seal, has 1.52 mm (0.060 inch) wide 
segments. The HDSP-8825 and HDSP-8835 are high effi¬ 
ciency red and high performance green respectively, each 
with a 1.02 mm (0.040 Inch) segment width. The HDSP- 
8825 and HDSP-8835 have a clear polycarbonate lens. 
Mechanical considerations and pin-out are identical 

Package Dimensions" 

.25 x .76 

<.016 X.030) —V 

■ i^aOTEgTIVe RAIt^S \ 

tM 
i.390 iSr .005) 


106.77 + .28 
“(4.164 s 


5.001 .20 
(.236^.008) 

7.16t.16 ^ 

(.262 i .006] 




among all 3 devices. The common cathode chips are 
addressed via 22 single-in-line pins extending from the 
back side of the package. 

Applications 

• INDUSTRIAL PROCESS CONTROL SYSTEMS 

• EDGEWISE PANEL METERS 

• INSTRUMENTATION 

• POSITION INDICATORS 

• FLUID LEVEL INDICATORS 


MAGNIFIED ELEMENT DESCRIPTION 

.. . .635 * 0.13 

NOTE 4 11 ± .Oim] 


D 0 $ $ 0 I 



''PIN I 5 
tOCATION 


37 PIN LOCATIONS ON 
2.54 moj {<100“) OENTEftS 


PIN 37 
LOCATION 


I j 91.41 0.13 

^ ^(3.691.005)' 

NOTESi . 

1. all dimensions in millimetres and {INCHES). 

2. ALL UNTOLSRANCEO DIMENSIONS ARE EOR REEERENCE ONLY) 

3. m 11DENTIEI ED SY INK DOT AOJACCNT TO LEAD AND HP 
PART NUMEER ON RACK OF PACKAOE- 


1.0 i 0.1 I 

{.03937 j: ,004}^' 
2,9 ^ .15 _ 
{.114 i.0001 
(ROTH ENDS) 


1.27 a 0.13 „ 
{.050 A .006) 


..j. t PACKAGE 

'jT^ LEDS 

tOl LEDS 
{NON'ACCUM 
TOLERANCES) 


4. SEGMENT VSlIDTH DIMENSION IS 1.52 mm (.050) FOR 

HDSP-8S20 AND 1.02 mm (.040] FDRHDSP'8826 AND MPSP-8836. 
ALL OTHER DIMENSIONS (NCLODING CENTERLINE OF LED$ 
AND PACKAGE ARE IDENTICAL ON ALL 3 DEVICES. 


$.89+0.6 
(0.350 A 0.02) 
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Internal Circuit Diagram''®’ 


Device Pin Description 



NOTES: 

5. ELEMENT LOCATION NUMBER = COMMON CATHODE NUMBER + ANODE NUMBER. 
FOR EXAMPLE, ELEMENT 83 IS OBTAINES BY ADDRESSING C80 AND A3. 

6. A' AND C' ARE ANODE AND CATHODE OF ELEMENT ZERO. 
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Absolute Maximum Ratings 


Parameter 

HOSP-8820 

HDSP-8825 

HPSP-aaas 

Average Power per Element (Ta - 25^0 

15 mW 

20 mW 

20 mW 

Peak Forward Current per Element 
(Ta = 2S^C)PI (Pulse Width <300/us> 

200 mA 

150 mA 

150 mA 

Average Forward Current per Element 
<Ta = 25'’C)181 

7 mA 

5 mA 

5 mA 

Operating Temperature Range 

“40° to 'f 85° C 

-40° to+a5°C 

-40° to+85°C 

Storage Temperature Range 

“40° tO+85°C 

-40“ to+85“C 

“40° toT85°G 

Reverse Voitage per Element or DP 

5.0 V 

5.0 V 

5.0 V 

Lead Solder Temperature 1.59 mm [1,16 inch] 

260° C for 3 sec. 

260° C for 3 sec. 

260° C for 3 sec. 


j below seating planel^S _|_ 

Notes: 

7. See Figures 1 and 2 to establish pulsed operating 
conditions. 

8 . Derate maximum average forward current above Ta = 70°C 
at 0.16 mA/°C/Element for the HDSP-8820 and 0.11 
mA/°C/Element for the HDSP-8825 and HDSP-8835. See 
Figures 3 and 4. 


9. Clean only in water, Isopropanol, Ethanol, Freon TF or TE 
(or equivalent) and Genesolv DI-15 or DE-15 (or equivalent). 
See mechanical section of this data sheet for information on 
wave soldering conditions. 


Electrical/Optical Characteristics at = 25°C 

RED HDSP-8820 


Parameter 

Symbol 

Time averaged Luminous intensity per Element 
(Unit average) 

IV 

Peak Wavelength 

Apeak 

Dominant Wavelength 

Ad 

Forward Voitage per Element 

Vf 

Reverse Voltage per Element 

Vr 

Temperature Coefficient Vf per Element 

AVf/°C 

Thermal Resistance LED Junction4o-Pin 

R6J-PIH 


Test Conditions 

100 mA Pk!: 1 of 110 
Duty Factor 


If™ 100 mA 
iR-IOO^A 


Typ. 

Max* 

Units 

20 


MCd 

656 


nm 

640 


nm 

1.7 

2.1 

V 



V 

-2.0 


mV/“C 

700 


°c/w/ 

LED 


HIGH EFFICIENCY RED HDSP-8825 


Parameter 

Symbol 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

Time averaged Luminous intensity per Element 
(Unit average) 

IV 

100 mA Pk.: 1 of 110 
Duty Factor 

60 

ITS 


jucd 

Peak Wavelength 

Apeak 



635 


nm 

Dominant Wavelength 

Ad 



626 


nm 

Forward Voitage per Element 

Vf 

If = 100 mA 


2.3 

3.1 

V 

Reverse Voltage per Element 

Vr 

IR ^ 100 fxA 

3.0 



V 

Temperature Coefficient Vp per Element 

AVf/°C 



-2.0 


mV/°C 

Thermal Resistance LED Junction-to-Pln 

R(->d-PfN 



1000 

■ 

°C/W/ 

LED 
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Electrical/Optical Characteristics at Ta = 25° C (continued) 


HIGH PERFORMANCE GREEN HDSP-8835 
I Parameter 

Time Averaged Luminous intensity per Element 
(Unit average)i’^^s 

Peak Wavelength 
Dominant Wavelength 

Forward Voltage per Element _ 

Reverse Voltage per Element _ 

Temperature Coefficien|VF per Element 
Thermal Resistance LED Junctlon-to-Pin 


Symbol 


R(-)j*-pin 


Test Conditions 


100 mA Pk.:1 of 1l0 
Duty Factor 


If 100 aA 



Notes: 

10. Operation at peak currents of less than 100 mA may cause intensity mismatch. Consult factory for low current operation. 

11. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and is the single wavelength which defines the color 
of the device. 


Si 28-31 
i S 20 



OPERATION IN 
THIS REGION 
* REQUIRES 
- TEMPERATURE 
DERATING OF 

Ice max. 


tp - PULSE DURATION - psec 

Figure 1. Maximum Tolerable Peak Current vs. Pulse Duration HDSP-8820 



OPERATION IN 
THIS REGION 
-REQUIRES 
-TEMPERATURE 
DERATING 
OF Ice max. 


-I- tp - PULSE DURATION - #isoc 

Figure 2. Maximum Tolerable Peak Current vs. Pulse Duration HDSP-8825 and HDSP-8835 
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Operational Considerations 

ELECTRICAL 

The HDSP-88XX is a 101 element bar graph array. The 
linear array is arranged as ten groups of ten LED elements 
plus one additional element. The ten elements of each 
group have common cathodes. Like elements in the ten 
groups have common anodes. The device is addressed via 
22 single-in-line pins extending from the back side of the 
display. 

This display is designed specifically for strobed (multi¬ 
plexed) operation. Minimum peak forward current at which 
all elements will be illuminated is 15 mA. Display aesthet¬ 
ics are specified at 100 mA, 1/110 DF, peak forward 
current. The typical forward voltage values, scaled from 
Figure 6 should be used for calculating the current limiting 
resistor value and typical power dissipation. Expected 
maximum Vp values, for the purpose of driver circuit 
design and maximum power dissipation, may be calcu¬ 
lated using the following Vp model: 

HDSP-8820 

VpMAX = 2.02 V + Ipeak (0.8 n) 

For I PEAK > 40 mA 

H DSP-8825 

VpMAX = 1.7 V + Ipeak (14 n) 

For I PEAK > 40 mA 

HDSP-8835 

VpMAX = 1.7 V + IPEAK (14 a) 

For Ipeak > 40 mA 

The time averaged luminous intensity at Ta = 25°C may 
be calculated using: 

r Ip-AVG 1 

IvTimeAvg. = - • rylPEAK • Iv-spec 

_If-spec-avgJ 

where ry, relative efficiency, may be determined from Fig¬ 
ure 5. 


The circuit in Figure 7 displays an analog input voltage in 
bar graph form with 101 bit resolution. The 74390 dual 
decade counter has been configured to count from 0 to 
99. The IQ outputs correspond to “ones” and the 2Q out¬ 
puts correspond to “tens”. The “one” outputs from the 
counter drives the display element anodes through a 7442 
1 of 10 BCD decoder. Sprague UDN 2585 drivers source 
the anodes with 80 mA peak/segment. The “ten” outputs 
from the counter drive the group cathodes through a 
74145 BCD decoder. The circuit multiplexes segments 100 
to 91 first, then segments 90 to 81, and so on with seg¬ 
ments 10 to 1 last. During the time that the output from the 
T.l. TL507C A/D converter is low the corresponding dis¬ 
play elements will be illuminated. 

The TL507C is an economical A/D converter with 7 bit 
resolution. The single output is pulse-width-modulated to 
correspond to the analog input voltage magnitude. With 
Vcc = 5 V the analog input voltage range is 1.3 V to 3.9 V. 
The TL507C output is reset each time the 74390 resets. 
Duration of the high output pulse is shorter for larger 
analog input voltages. A high output from the TL507C dis¬ 
ables the display by forcing the 7442 inputs to an invalid 
state. Hence, as the analog input voltage increases more 
elements of the bar graph display are illuminated. Display 
element zero is DC driven. 

The circuit in Figure 8 uses the HDSP-88XX as a 100 bit 
position indicator. Two BCD input words define the posi¬ 
tion of the illuminat ed eleme nt. Display duty factor, 1/100, 
is controlled by the ENABLE signal. 

MECHANICAL 

Suitable conditions for wave soldering depend on the spe¬ 
cific kind of equipment and procedure used. A cool down 
period after flow solder and before flux rinse is recom¬ 
mended. For more information, consult the local 
Hewlett-Packard Sales Office or Hewlett-Packard Opto¬ 
electronics, Palo Alto, California. 
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Figure 8. 100 Element Position Indicator 
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Solid State Lamps 


New products are the keystone of the Hewlett- 
Packard LED lamp products. This year the 
broad line of lamp products is growing by five 
new major product families. 

Hewlett-Packard has two surface mount lamp 
families, one for front panel or status indication 
applications and the odier for backlighting 
applications. Both families are compatible 
with automatic placement equipment and 
reflow solder processes. 

For the front panel designer the new 2mm 
and 4mm flat top lamps provide wide viewing 
angles and uniform light output to provide 
excellent flush mounting ability. 

Aluminum Gallium Arsenide (AlGaAs) is an 
improved red LED technology which 
provides higher brightness and better 
efficiency in an LED lamp. 


Orange (608nm) and Emerald Green 
(556nm) are additions to the broad range of 
colors available for Hewlett-Packard lamps. 

Last year HP introduced a family of T-1 3/4 
right angle status indicators, which provide a 
lamp with pre-formed leads inserted into a 
high contrast, flat seating molded plastic 
package. This year the right angle family is 
complete with the addition of T-1 and 
Subminiature package sizes. 

In addition to new products, Hewlett-Packard 
offers a broad selection of T-1, T-1 3/4, and 
Subminiature lamps. 






Surface Mount Lamps (Gull Wing Lead) 


Device 

Description 

Typicai 

Luminous 


Typicai 

Forward 

Page 

Package Outline Drawing 

Part No. 

Coiorl^I 

Package 

Lens 

intensity 

201/21'! 

Voltage 

No. 




HLMP-6000 

Red 

Subminiature 

Tinted 

1.2 mcd 

90° 


6-17 

J 

o 


Option 011 

(640 nm) 

Gull Wing 

Diffused 

@ 10 mA 


@ 10 mA 




HLMP-6300 
Option Oil 

High 

Efficiency 

Lead 

Configuration 


3.0 mcd 
@ 10 mA 


2.2 V 
@ 10 mA 



n 


Red 

(626 nm) 









HLMP-6400 
Option 011 

Yellow 
(585 nm) 





2.2 M 
@ 10 mA 











HLMP-6500 
Option 011 

Green 
(569 nm) 





2.3 V 
@ 10 mA 











HLMP-7000 

Low Current 



0.8 mcd 

70° 

1.8 V 





Option oil 

High 

Efficiency 

Red 

(626 nm) 



(®2 mA 


(®2 mA 





HLMP-7019 

Low Current 



0.6 mcd 


1.9 V 





Option 011 

Yellow 
(585 nm) 



(®2 mA 


@ 2 mA 





HLMP-7040 

Low Current 










Option oil 

Green 
(569 nm) 










HLMP-6600 
Option Oil 

Integrated 

Resistor 



2.4 mcd 
(®5V 

80° 

9.6 mA 
@5V 





HLMP-6620 
Option oil 

High 

Efficiency 

Red 

(626 nm) 



0.6 mcd 
@5V 


3.5 mA 
@5\l 



Surface Mount Lamps (Yoke Lead) 


Device 

Description 



Typicai 

Forward 

Voltage 


Package Outiine Drawing 


Coiori^l 


Lens 


No. 


HLMP-6000 

Red 

Subminiature 

Tinted 

1.2 mcd 

90° 

1.6 V 

6-21 


{ ) 


Option 021 

(640 nm) 

Yoke Lead 

Diffused 

@ 10 mA 


@ 10 mA 


1 It ll 

IIII 1 

HLMP-6300 
Option 021 

High 

Efficiency 

Red 

(626 nm) 

Configuration 


3.0 mcd 
@ 10 mA 


2.2 M 
@ 10 mA 














n 












HLMP-6400 
Option 021 

Yellow 
(585 nm) 












@ 10 mA 



HLMP-6500 
Option 021 

Green 
(569 nm) 





2.3 V 
@ 10 mA 



HLMP-7000 
Option 021 

Low Current 
High 

Efficiency 

Red 

(626 nm) 



0.8 mcd 
(®2 mA 

70° 

1.8 V 
(® 2 mA 



HLMP-7019 
Option 021 

Low Current 
Yellow 
(585 nm) 



0.6 mcd 
@2mA 


1.9 V 
@2mA 



HLMP-7040 
Option 021 

Low Current 
Green 
(569 nm) 








HLMP-6600 
Option 021 

Integrated 

Resistor 



2.4 mcd 
@5y 

80° 

9.6 mA 
(®5V 



HLMP-6620 
Option 021 

High 

Efficiency 

Red 

(626 nm) 



0.6 mcd 
@5V 


3.5 mA 
©SM 
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SOLID STATE 
LAMPS \ 











2mm Flat Top Lamps 


Device 

Package Outline Drawing 




Part No. 


HLMP-1800 


HLMP-1801 


ColoK^l 


High 

Efficiency 

Red 

(626 nm) 


Description 


Package 
2mm Flat 
Top, Round 
Emitting 
Surface 


HLMP-1819 


HLMP-1820 


Yellow 
(585 nm) 


HLMP-1840 


HLMP-1841 


Green 
(569 nm) 


HLMP-L250 


HLMP-L251 


High 

Efficiency 

Red 

(626 nm) 


HLMP-L350 


Yellow 


2mm Flat 
Top, Square 
Emitting 
Surface 


HLMP-L351 


(585 nm) 


HLMP-L550 


HLMP-L551 


Green 
(569 nm) 


Lens 

Tinted 

Diffused 


Tinted 

Diffused 


Typical 

Luminous 

Intensity 

1.8 mcd 
@ 10 mA 

2.9 mcd 
@ 10 mA 

1.5 mcd 
@ 10 mA 

2.5 mcd 
@ 10 mA 
2.0 mcd 
@ 10 mA 
3.0 mcd 
@ 10 mA 

1.8 mcd 
@ 10 mA 

2.9 mcd 
@ 10 mA 

1.5 mcd 
@ 10 mA 

2.5 mcd 
@ 10 mA 
2.0 mcd 
@ 10 mA 
3.0 mcd 
@ 10 mA 


201 / 2 ( 1 ] 

140° 


140° 


Typical 

Forward 


2.2 V 
@ 10 mA 


2.2 V 
@ 10 mA 


2.3 V 
@ 10 mA 


2.2 V 
@ 10 mA 


2.2 V 
@ 10 mA 


2.3 V 
@ 10 mA 


Page 

No. 


6-25 


4mm Flat Top Lamps 


Device 

Package Outline Drawing 


0 





Part No. 

Colorl^l 

HLMP-M200 

High 

Efficiency 

Red 

(626 nm) 

HLMP-M201 

HLMP-M250 

HLMP-M251 

HLMP-M300 

Yellow 
(585 nm) 

HLMP-M301 

HLMP-M350 

HLMP-M351 

HLMP-M500 

Green 
(569 nm) 

HLMP-M501 

HLMP-M550 

HLMP-M551 


Description 

Package 
4mm Flat 
Top 



Typical 

Luminous 

Intensity 

Lens 

Tinted 

Diffused 

5.0 mcd 
@20mA 

7.0 mcd 
@ 20 mA 

Tinted 

Non-Diffused 

5.0 mcd 
@ 10 mA 

7.0 mcd 
@ 10 mA 

Tinted 

Diffused 

5.0 mcd 
@ 20 mA 

7.0 mcd 
@ 20 mA 

Tinted 

Non-Diffused 

5.0 mcd 
@ 10 mA 

7.0 mcd 
@10 mA 

Tinted 

Diffused 

7.0 mcd 
@ 20 mA 

10.0 mcd 
@ 20 mA 

Tinted 

Non-Diffused 

10.0 mcd 
@ 10 mA 

16.0 mcd 
@ 10 mA 


201 / 2 ( 1 ] 


Typical 

Forward 

Voltage 


No. 


150° 


2.2 V 
@10 mA 


6-35 


2.2 V 
@ 10 mA 


2.3 V 
@ 10 mA 


6-4 




AIGaAs Lamps 


Package Outline Drawing 


Description 


Part No. Coiori^l 
HLMP-D100 AIGaAs 
Red 

(646 nm) 


Lens 

Typical 

Luminous 

Intensity 

2el/2l'l 

Maximum 

Forward 

Voltage 

Page 

No. 

Tinted 

30 mcd 

65° 

3.0 V 

6-39 

Diffused 

@20 mA 


@ 20 mA 




20 mcd 
@ 20 mA 


60° 3.0 V 

@ 20 mA 




Subminiature 


5.5 mcd 
@ 20 mA 


3.0 V 
@ 20 mA 


Tape and Reel: Solid State Lamps 


_ Device 

Package Outline Drawing 


Description 



Part No. ColorI2l 


HLMP-3300 High 
Option 001 Efficiency 
Red 

(626 nm) 

HLMP-3300 
Option 002 


HLMP-1301 
Option 001 




Lens 

Typical 

Luminous 

Intensity 

201/201 

Typical 

Forward 

Voltage 

Tinted 

Diffused 

3.5 mcd 
@ 10 mA 

65° 

2.2 V 
@ 10 mA 


2.5 mcd 
@ 10 mA 

60° 







SOLID STATE 
LAMPS 



















Low Current Lamps 

Device 


Description 


Package Outline Drawing Part No. C 

HLMP-4700 "High T-13/4 Tinted 

Efficiency Diffused 

Red 

(626 nm) 

HLMP-4719 Yellow 
(585 nm) 


HLMP-4740 Green 
(569 nm) 


HLMP-1700 High T-1 

Efficiency 


HLMP-1719 Yellow 
(585 nr 


HLMP-1790 Green 


HLMP-7000 

High 

Efficiency 

Red 

(626 nm) 

Subminiature 

Tinted 

Diffused 

HLMP-7019 

Yellow 
(585 nm) 



HLMP-7040 

Green 
(569 nm) 



HLMP-1740 

High 

Efficiency 

Red 

(626 nm) 

2 mm Flat 

Top, Round 
Emitting 

Surface 

Tinted 

Diffused 

HLMP-1760 

Yellow 









SOLID STATE 
LAMPS 










Right Angle Indicators without current limiting resistor 


Device 


Package Outline Drawing 


Part No. 


Description 


Coiorl^l 


Package 


Lens 


Typical 

Luminous 

Intensity 


2el/2in 


Typical 

Forward 


Page 

No. 


HLMP-5000 


D cm 


Red 

(640 nm) 


HLMP-5030 


High 

Efficiency 

Red 

(626 nm) 


T-1 3/4 
Right 
Angle 
Indicator 


Red 

Diffused 


4.0 mcd 
@ 20 mA 


75° 


6.0 mcd 
@ 10 mA 


65° 


HLMP-5040 


Yellow 
(585 nm) 


Yellow 

Diffused 


6.0 mcd 
@ 10 mA 


75° 


HLMP-5050 


Green 
(569 nm) 


Green 

Diffused 


2.4 mcd 
@ 10 mA 


75° 


1.6 V 
@20 mA 


2.2 V 
@ 10 mA 


2.2 V 
® 10 mA 


2.3 V 
@ 10 mA 


6-55 


o 

E 


uni 

■ 

IH 


HLMP-1002 
Option 010 


Red 

(640 nm) 


HLMP-1301 
Option 010 


High 

Efficiency 

Red 

(626 nm) 


T-1 

Right 

Angle 

Indicator 


Red 

Diffused 


2.5 mcd 
@20 mA 


125° 


2.5 mcd 
@ 10 mA 


60° 


HLMP-1401 
Option 010 


Yellow 
(585 nm) 


Yellow 

Diffused 


3.0 mcd 
@ 10 mA 


HLMP-1503 
Option 010 


Green 
(569 nm) 


Green 

Diffused 


2.0 mcd 
@ 10 mA 


1.6 V 
@ 20 mA 


2.2 V 
@ 10 mA 


2.2 V 
@ 10 mA 


2.3 V 
@ 10 mA 


6-57 


o 


d 


HLMP-6000 
Option 010 


Red 

(640 nm) 


HLMP-6300 
Option 010 


High 

Efficiency 

Red 

(626 nm) 


Subminiature 

Right 

Angle 

Indicator 


Red 

Diffused 


1.2 mcd 
@ 10 mA 


90° 


3.0 mcd 
@ 10 mA 


HLMP-6400 
Option 010 


Yellow 
(585 nm) 


Yellow 

Diffused 


HLMP-6500 
Option 010 


Green 
(569 nm) 


Green 

Diffused 


1.6 V 
@ 10 mA 


2.2 V 
@ 10 mA 


2.2 V 
@ 10 mA 


2.3 V 
@ 10 mA 


6-59 


o 

o 

o 

o 

c 



p/1 






TiTifTTinr 


HLMP-1301 
Option 104 


High 

Efficiency 

Red 

(626 nm) 


HLMP-1401 
Option 104 


Yellow 
(585 nm) 


T-1 

Right Angle 
Indicator 
4-Element 
Array 


Tinted 

Diffused 


2.5 mcd 
@ 10 mA 


3.0 mcd 
@ 10 mA 


HLMP-1503 
Option 104 


Green 
(569 nm) 


2.0 mcd 
@ 10 mA 


2.2 V 
@ 10 mA 


2.2 V 
@ 10 mA 


2.2 V 
@ 10 mA 


6-61 


6-8 










Right Angle Indicators with current limiting resistor 


Device 

Description 

Typical 

Luminous 

Intensity 


Typical 

Forward 

Current 

Page 

No. 

Package Outline Drawing 

Part No. 

Colorl^l 

Package 

Lens 

2e1/2HI 





HLMP-5012 

Red 

T-1 3/4 

Red 

2 mcd 

75° 


6-55 


o 

CJ\ 


(640 nm) 

Right Angle 

Diffused 

@12V 





HLMP-5005 


Indicator 


2 mcd 
@5V 




mr 












HLMP-5060 

High 

Efficiency 

Red 



4 mcd 
@5V 









(626 nm) 





H| 






HLM P-5070 

Yellow 
(585 nm) 


Yellow 

Diffused 


nn 







HLMP-5080 

Green 
(569 nm) 


Green 

Diffused 


■ 







HLMP-1100 

Red 

T-1 

Red 

1.5 mcd 

60° 


6-62 


o 

c 



Option 010 

(640 nm) 

Right Angle 

Diffused 

@5V 






HLMP-1600 
Option 010 

High 

Efficiency 

Indicator 


4 mcd 
@5V 




III 


1 



Red 

(626 nm) 











HLMP-1620 

Yellow 


Yellow 









Option 010 

(585 nm) 


Diffused 









HLMP-1640 
Option 010 

Green 
(569 nm) 


Green 

Diffused 






Integrated Resistor Lamps 


Device 


Package Outline Drawing 







a 


Part No. 


HLMP-3105 


HLMP-3112 


HLMP-3600 

HLMP-3601 


HLMP-3650 


HLMP-3651 


HLMP-3680 


HLMP-3681 


HLMP-1100 


HLMP-1120 


HLMP-1600 


HLMP-1601 


HLMP-1620 


HLMP-1621 


HLMP-1640 


HLMP-1641 


Colorl^l 


Red 

(640 nm) 


High 

Efficiency 

Red 

(626 nm) 


Yellow 
(585 nm) 


Green 
(569 nm) 


Red 

(640 nm) 


High 

Efficiency 

Red 

(626 nm) 


Yellow 
(585 nm) 


Green 
(569 nm) 


Package 


T-1 3/4 


T-1 


Lens 


Tinted 

Diffused 


Tinted 

Diffused 


Untinted 

Diffused 


Tinted 

Diffused 


Typical 

Luminous 

Intensity 


2 mcd 
@5V 


2 mcd 
@12V 


4 mcd 
@5V 
4 mcd 
@12V 


4 mcd 
@5V 


4 mcd 
@12V 


4 mcd 
@5V 


4 mcd 
@12V 


1.5 mcd 
@5V 


4 mcd 
@5V 


4 mcd 
@12V 


4 mcd 
@5V 


4 mcd 
@12V 


4 mcd 
@5V 


4 mcd 
@12V 


201/2111 


75° 


65° 


75° 


60° 


50° 


60° 


Typical 

Forward 

Current 


13 mA 
@5V 


13 mA 
@12V 


10 mA 
@5V 
13 mA 
@12V 


10 mA 
@5V 


13 mA 
@12V 


12 mA 
@5V 


13 mA 
@12V 


13 mA 
@5V 


10 mA 
@5V 


13 mA 
@12V 


10 mA 
@5V 


13 mA 
@12V 


12 mA 
@5V 


13 mA 
@12V 


Page 

No. 


6-62 


6-9 


SOLID STATE 
LAMPS 











Integrated Resistor Lamps (cont.) 


-^^—n 

Device 

Description 

Typical 

Luminous 

Intensity 

261/21') 

Typical 

Forward 

Current 

Page 

No. 

Package Outline Drawing 

Part No. 

ColorI21 

Package 

Lens 

[ZZ?C 

D 

1^ 

a 

HLMP-6600 

High 

Efficiency 

Red 

(626 nm) 

Subminiature 

Tinted 

Diffused 

5.0 mcd 
@5V 

90° 

10 mA 
@5V 

6-66 

-H^H= 

HLMP-6620 

2.0 mcd 
@5V 

3.5 mA 
@5V 


HLMP-6700 

Yellow 
(585 nm) 

5.0 mcd 
@5V 

10 mA 
@5V 

HLMP-6720 

2.0 mcd 
@5V 

2.5 mcd 
@5V 

HLMP-6800 

Green 
(569 nm) 

5.0 mcd 
@5V 

10 mA 
@5V 

HLMP-6820 

2.0 mcd 
@5V 

3.5 mA 
@5V 





HLMP-1660 

High 

2mm Flat 

Tinted 

1.0 mcd 

140° 

10 mA 







Efficiency 

Top, Round 

Diffused 

@5V 


@5V 



1 

n 


HLMP-1661 

Red 

Emitting 


1.0 mcd 


13 mA 



L 

H 

jJ 


(626 nm) 

Surface 


@12V 


@5V 






HLMP-1674 

Yellow 



1.0 mcd 


10 mA 







(585 nm) 



@5V 


@5V 






HLMP-1675 




1.0 mcd 


13 mA 










@12V 


@12V 






HLMP-1687 

Green 



1.0 mcd 


10 mA 







(569 nm) 



@5V 


@5V 





1 

HLMP-1688 




1.0 mcd 


13 mA 



\ 







@12V 


@12V 



Rectangular Lamps 


Device 

Package Outline Drawing 



Part No. 


Description 


ColorI21 


Package 


HLMP-0300 


HLMP-0301 


High 

Efficiency 

Red 

(626 nm) 


HLMP-0400 


Yellow 
(585 nm) 


HLMP-0401 


HLMP-0503 


Green 
(569 nm) 


HLMP-0504 


Rectangular 


Lens 

Tinted 

Diffused 


Typical 
Luminous 
Intensity 
2.5 mcd 
@ 20 mA 
5.0 mcd 
@ 20 mA 
2.5 mcd 
@ 20 mA 
5.0 mcd 
@ 20 mA 
2.5 mcd 
@ 20 mA 
5.0 mcd 
@20 mA 


2ei/2ni 

100 ° 


Typical 

Forward 

Page 

Voltage 

No. 

2.2 V 
@20 mA 

6-69 

2.2 V 
@ 20 mA 


2.3 V 
@ 20 mA 



6-10 






Diffused (Direct View) Lamps 


Device 


Package Outline Drawing 


C 

C 







Part No. 


HLMP-3000 


HLMP-3001 


HLMP-3002 


HLMP-3003 


HLMP-3300 


HLMP-3301 


HLMP-3762 


HLMP-D400 


HLMP-D401 


HLMP-3400 


HLMP-3401 


HLMP-3862 


HLMP-3502 


HLMP-3507 


HLMP-3962 


HLMP-D600 


HLMP-D601 


HLMP-3200 


HLMP-3201 


HLMP-3350 


HLMP-3351 


HLMP-3450 


HLMP-3451 


HLMP-3553 


HLMP-3554 


Description 


Colorl^l 


Red 

(640 nm) 


High 

Efficiency 

Red 

(626 nm) 


Orange 
(608 nm) 


Yellow 
(585 nm) 


Green 
(569 nm) 


Emerald 
Green 
(555 nm) 


Red 

(640 nm) 


High 

Efficiency 

Red 

(626 nm) 


Yellow 
(585 nm) 


Green 
(569 nm) 


Package 


T-1 3/4 


Thin 

Leadframe 


T-1 3/4 


T-1 3/4 
Low Profile 


Lens 


Tinted 

Diffused 


Tinted 

Diffused 


Typical 

Luminous 

Intensity 


2.0 mcd 
(® 20 mA 


4.0 mcd 
@ 20 mA 


2.0 mcd 
@20 mA 


4.0 mcd 
@ 20 mA 


3.5 mcd 
@ 10 mA 


7.0 mcd 
@ 10 mA 


15.0 mcd 
@ 10 mA 


3.5 mcd 
@ 10 mA 


7.0 mcd 
@ 10 mA 


4.0 mcd 
@ 10 mA 


8.0 mcd 
@ 10 mA 


12.0 mcd 
@ 10 mA 


2.4 mcd 
@ 10 mA 


5.2 mcd 
@ 10 mA 


11.0 mcd 
@ 10 mA 


3.0 mcd 
@ 10 mA 


6.0 mcd 
@ 10 mA 


2.0 mcd 
@20 mA 


4.0 mcd 
@20 mA 


3.5 mcd 
@ 10 mA 


9.0 mcd 
@ 10 mA 


4.0 mcd 
@ 10 mA 


10.0 mcd 
@ 10 mA 


3.2 mcd 
@ 10 mA 


10.0 mcd 
@ 10 mA 


2ei/2ni 


75° 


65° 


75° 


75° 


60° 


50° 


Typical 

Forward 


1.6 V 
@ 20 mA 


2.2 V 
® 10 mA 


2.2 V 
® 10 mA 


2.2 V 
® 10 mA 


2.3 V 
® 10 mA 


1.6 V 
@20 mA 


2.2 V 
@ 10 mA 


2.2 V 
@ 10 mA 


2.3 V 
@ 10 mA 


Page 

No. 


6-72 


6-74 


6-78 



6-11 


SOLID STATE 
LAMPS 




Diffused (Direct View) Lamps (cent.) 


Device 

Description 

Typical 

Luminous 

Intensity 

2el/2lil 

Typical 

Forward 

Voltage 

Page 

No. 

Package Outline Drawing 

Part No. 

Colorl^I 

Package 

Lens 

j 



HLMP-1000 

Red 

(640 nm) 

T-1 

: 

■ 

Tinted 

Diffused 

1.0 med 
(® 20 mA 

125° 

1.6 V 
@ 20 mA 

6-84 

HLMP-1002 

2.5 med 
@20mA 

{ 

J L 


HLMP-1080 

Untinted 

Diffused 

1.5 med 
@ 20 mA 

HLMP-1300 

High 

Efficiency 

Red 

(626 nm) 

Tinted 

Diffused 

2.0 med 
@ 10 mA 

60° 

2.2 V 
@ 10 mA 

HLMP-1301 

2.5 med 
@ 10 mA 

HLMP-1302 

4.0 med 
@ 10 mA 

HLMP-1385 

10.0 med 
@ 10 mA 

HLMP^K400 

Orange 
(608 nm) 

2.0 med 
@ 10 mA 

2.2 V 
@ 10 mA 


i 

HLMP-K401 

2.5 med 
@ 10 mA 



HLMP-K402 

4.0 med 
@ 10 mA 

HLMP-1400 

Yellow 
(585 nm) 

2.0 med 
@ 10 mA 

2.2 V 
@ 10 mA 

HLMP-1401 

3.0 med 
@ 10 mA 

HLMP-1402 

4.0 med 
@ 10 mA 

HLMP-1485 

10.0 med 
@ 10 mA 

HLMP-1503 

Green 
(569 nm) 

2.0 med 
(® 10 mA 

2.3 V 
@ 10 mA 

HLMP-1523 

4.0 med 
@ 10 mA 

HLMP-1585 

6.0 med 
@ 10 mA 

HLMP-K600 

Emerald 
Green 
(555 nm) 

2.0 med 
@ 10 mA 

HLMP-K601 

2.5 med 
@ 10 mA 



HLMP-1200 

Red 

T-1 

Untinted 

1.0 med 

120° 

1.6 V 

6-90 

/— J 

I 


(640 nm) 

Low Profile 

Non-Diffused 

@ 20 mA 


@ 20 mA 



rh 


HLMP-1201 




2.5 med 











@ 20 mA 







HLMP-1350 

High 


Tinted 

2.0 med 

54° 

2.2 M 






Efficiency 


Diffused 

@ 10 mA 


@ 10 mA 






Red 











(626 nm) 










HLMP-1450 

Yellow 





2.2M 






(585 nm) 





@ 10 mA 




I 

HLMP-1550 

Green 





2.3 V 






(569 nm) 





@ 10 mA 
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Diffused (Direct View) Lamps (cent.) 


Device 


Package Outline Drawing 




b 


□I 

DC} 

□I 




Part No. 


HLMP-6000 


HLMP-6001 


HLMP-6300 


HLMP-Q400 


HLMP-6400 


HLMP-6500 


HLMP-Q600 


HLMP-6203 
HLMP-6204 
HLMP-6205 
HLM P-6206 
HLMP-6208 


HLMP-6653 

HLMP-6654 

HLMP-6655 

HLMP-6656 

HLMP-6658 


HLMP-6753 

HLMP-6754 

HLMP-6755 

HLMP-6756 

HLMP-6758 


HLMP-6853 

HLMP-6854 

HLMP-6855 

HLMP-6856 

HLMP-6858 


Description 


Colorl^I 


Red 

(640 nm) 


High 

Efficiency 

Red 

(626 nm) 


Orange 
(608 nm) 


Yellow 
(585 nm) 


Green 
(569 nm) 


Emerald 
Green 
(555 nm) 


Red 

(640 nm) 


High 

Efficiency 

Red 

(626 nm) 


Yellow 
(585 nm) 


Green 
(569 nm) 


Package 


Subminiature 


Lens 


Tinted 

Diffused 


Typical 

Luminous 

Intensity 


1.2 med 
@ 10 mA 


3.2 med 
@ 10 mA 


3.0 med 
@ 10 mA 


1.2 med 
@ 10 mA 


3.0 med 
@ 10 mA 


2ei/2in 


90° 


Typical 

Forward 

Voltage 


1.6 V 
@ 10 mA 


22 y 

@ 10 mA 


2.2 V 
@ 10 mA 


22 y 

@ 10 mA 


1.6 V 

nOmA 


2.2 V 
@ 10 mA 


2.2 V 
@ 10 mA 


2.3 V 
(®,10 mA 


No. 


6-91 


‘Array Length 


High Intensity Lamps 


Device 

Description 

Typical 

Luminous 

Intensity 

2ei/2l'l 

Typical 

Forward 

Voltage 

Page 

No. 

Package Outline Drawing 

Part No. 

Colorl^l 

Package 

Lens 

/ 



HLMP-3050 

Red 

(640 nm) 

T-1 3/4 

Tinted 

Non-Diffused 

2.5 med 
@ 20 mA 

24° 

1.6 V 
@ 20 mA 

6-72 

HLMP-3315 

High 

Efficiency 

Red 

(626 nm) 

18.0 med 
@ 10 mA 

35° 

2.2 V 
@ 10 mA 



V 

HLMP-3316 

• 30.0 med 
@ 10 mA 

HLMP-3415 

Yellow 
(585 nm) 

18.0 med 
@ 10 mA 

2.2 V 
@ 10 mA 

HLMP-3416 

30.0 med 
@ 10 mA 

HLMP-3517 

Green 
(569 nm) 

10.0 med 
@ 10 mA 

24° 

2.3 V 
@ 10 mA 


HLMP-3519 

25.0 med 
@ 10 mA 
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High Intensity Lamps (cont.) 


Device 

Description 

Typical 

Luminous 

Intensity 

2ei/2l'l 

Typical 

Forward 

Voltage 

Page 

No. 

Package Outline Drawing 

Part No. 

ColorIZ] 

Package 

Lens 

H 

BHH 


High 

Efficiency 

Red 

(626 nm) 

T-1 3/4 

Low Profile 

Tinted 

Non-Diffused 

10.0 mcd 
@ 10 mA 

45° 





HLMP-3366 

18.0 mcd 
@ 10 mA 

HLMP-3465 


12.0 mcd 
@ 10 mA 


HLMP-3466 




7.0 mcd 
@ 10 mA 

40° 

2.3 V 
@ 10 mA 



15.0 mcd 
@ 10 mA 




HLMP-1071 

Red 

(640 nm) 

T-1 

Untinted 

Non-Diffused 

2.0 mcd 
@ 20 mA 

80° 

1.6 V 
@20 mA 

6-84 

HLMP-1320 

High 

Efficiency 

Red 

(626 nm) 

12.0 mcd 
@ 10 mA 

45° 

2.2 V 
@ 10 mA 

HLMP-1321 

Tinted 

Non-Diffused 

HLMP-1420 

Yellow 
(585 nm) 

Untinted 

Non-Diffused 

12.0 mcd 
@ 10 mA 

2.2 V 
@ 10 mA 

HLMP-1421 

Tinted 

Non-Diffused 

HLMP-1520 

Green 
(569 nm) 

Untinted 

Non-Diffused 

12.0 mcd 
@ 10 mA 

2.3 V 
@ 10 mA 

© 

HLMP-1521 

Tinted 

Diffused 


Mounting Hardware 


Device 

Description 

Page 

No. 

Package Outline Drawing 

Part No. 

1 

i 

1 

■ 

HLMP-0103 

Mounting Clip and Ring for T-1 3/4 Lamps 


1 

s 




Right Angle Housing for T-1 3/4 Lamps 







Emitter Components 


Device 



Page 

No. 

Package Outline Drawing 

Part No. 

Description 

Features 


HEMT-6000 

700 nm High Intensity 

Subminiature Emitter 

• Visible (Near IR) emmision facilitates alignment. 

• Compatible with most silicon phototransistors 
and photodiodes. 

6-111 


Notes: 1) 2el/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 
2) Dominant wavelength 
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Hermetically Sealed and High Reliability LED Lamps 

Device Description 

Package Outiine Drawing Part No. Coiori^l Package Lens 




Part No. 

Coiori^l 

1N5765 

JAN1N5765[4] 

JANTX1N5765[4] 

Red 

(640 nm) 

1N6092 

JAN1N6092[4] 

JANTX1N6092[4] 

High 

Efficiency 

Red 

(626 nm) 

1N6093 

JAN1N6093141 

JANTX1N609314] 

Yellow 
(585 nm) 

1N6094 

JAN1N6094W 

JANTX1N6094I41 

Green 
(572 nm) 

HLMP-0904 

HLMP-0930 

HLMP-0931 

Red 

(640 nm) 

HLMP-0354 

JANM19500/51901 

JTXM19500/51902 

High 

Efficiency 

Red 

(626 nm) 

HLMP-0454 

JANM19500/52001 

JTXM19500/52002 

Yellow 
(585 nm) 

HLMP-0554 

JANM19500/52101 

JTXM19500/52102 

Green 
(572 nm) 


Description 


Typical 


Typical 



Luminous 


Forward Page 

Package 

Lens 

Intensity 

20 1/21'! 

Voltage No. 

Hermetic/ 

Red 

1.0 mcd 

70" 

1.6 V 8-18 

TO-46131 

Diffused 

@ 20 mA 


@ 20 mA 


Panel Mount Red 

Version Diffused 


5.0 mod 
@ 20 mA 


3.0 mod 
@25mA 


1.0 mod 
@ 20 mA 


5.0 mod 
@ 20 mA 


3.0 mod 
@ 25 mA 


NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. Dominant Wavelength. 

3. PC Board Mountable. 

4. Military Approved and qualified for High Reliability Applications. 


2.0 V 
@ 20 mA 


2.1 V 
@25mA 


1.6 V 
@ 20 mA 


2.0 V 
@ 20 mA 


2.1 V 
@25mA 
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Hermetically Sealed and High Reliability LED Lamps (cent.) 



1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. Dominant Wavelength. 

3. PC Board Mountable. 
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UEWLETT 

mCKARD 


SURFACE MOUNT OPTION FOR 
SUBMINIATURE LAMPS - GULL 
WING LEAD CONFIGURATION 

INDIVIDUAL SUBMINIATURE LAMP SUPPLltD IN 12 mm TAPE - OPTION 011 
SUBMINIATURE ARRAY SUPPLIED IN A SHiPPINC TUBE - OPTION 013 


TECHNICAL DATA JANUARY 1986 


Features 


GULL WING LEAD CONFIGURATION, 
INDIVIDUAL SUBMINIATURE LAMPS AND 
ARRAYS 

COMPATIBLE WITH AUTOMATIC PLACEMENT 
EQUIPMENT 

COMPATIBLE WITH VAPOR PHASE REFLOW 
SOLDER PROCESSES 

LOW PACKAGE PROFILE 

WIDE VIEWING ANGLE 

LONG LIFE — SOLID STATE RELIABILITY 

INDIVIDUAL SUBMINIATURE LAMPS ARE 
SUPPLIED IN 12mm TAPE 

SUBMINIATURE ARRAYS ARE SUPPLIED IN 
TUBES 


Description 


These subminiature solid state lamps are encapsulated in an 
axial lead package of molded epoxy. They utilize a tinted, 
diffused lens providing high on-off contrast and wide angle 
viewing. 

The leads of this device are bent in a gull wing configuration 
for surface mounting. The device can be mounted using 
automatic placement equipment. 

The individual gull wing subminiature lamp is supplied in 
12mm tape on seven inch reels per ANSI/EIA standard RS- 
481 specifications. Gull wing subminiature arrays are 
supplied in shipping tubes. The lamp can be mounted with 
either batch or in line vapor phase reflow solder processes. 

Subminiature lamps for surface mount applications are 
available in standard red, high efficiency red, yellow, green, 
integrated resistor, and low current versions. 


Ordering information 

To obtain gull wing surface mount subminiature lamps, 
order the basic catalog device with the appropriate option 
code. Note: Option 011 is available for individual subminia¬ 
ture lamps only. Option 013 is available for subminiature 
arrays only. 


.^7 











Device Selection Guide 


Option 

Description 

Option 011 

individual subminiature lamps In guii wing 
configuration. Supplied In 12mm tape on 
seven Inch reels; 1500 pieces per reel. 
Minimum order quantity and order Incre¬ 
ment are 1500 pieces. 

Option 013 

Subminiature array In gull wing 
conilguration. Supplied In shipping tubes. 


Examples: 
HLMP-6300 
Option oil 
High Efficiency Red 
Supplied on Tape 


HLMP-6658 
Option 013 

High Efficiency Red, 8 Element Array 
Supplied in Tubes 
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vapor Phase Reflow Solder Rating 
Absolute Maximum Rating A 


Vapor Phase Soldering 
Temperature 


215*^ C for 3 minutes 
Material FC-5311 


Note: Lead soldering maximum rating is 260°C for 3 seconds. 


Absolute Maximum Ratings 
and Electrical/Optical 
Characteristics 

The absolute maximum ratings and electrical/optical 
specifications are identical to the basic catalog device, 
except for the vapor phase soldering rating as specified at 
left. 


Package Dimensions 

INDIVIDUAL SUBMINIATURE 


I CATHODE 


3.8110.160} MAX. 



0.13 (0.005} MAX. 


0.46(0.018) 

"0.56(0.022} 


1.27(0.050) 

“1.40(0,065) 


0.13(0.005) RTVP. 


T 0,18(0.007} 
1.01 (0.076} ^>*23(0.0<®) 
2^(0.085) 


0.94(0.037) 

1.24(0.049) 


2.00 (0.082) 
2.34 (0092) ' 


NOTES; 

1, ALL DIMENSIONS ARE IN MIUIMETRES 
(INCHES). 

©CATHODE LEAD IS IDENTIFIED BY THE 
SILVER STRIPE. 



2.92(0.116) MAX. 


SUBMINIATURE ARRAY 


2.49(0.098) 

2.69(0,102) 


3.81 (0,150) MAX. 




0.46(0.018) 

0.66 (0,022) 


CATHODE STRIPE 


NOTES: 

1. ALL DIMENSIONS ARE IN MILLIMETRES 
(INCHES). 

2. OVERALL LENGTH IS THE NUMBER OF 
ELEMENTS TIMES 2.54mm (0.100 ia.). 



N 12,64 (0.100)1 MAX. 
NOTE 2 


2.92 (0.115) MAX. 


0.13 (0.005) MAX. 


0,89(0.035) ” 

0.13 (0,005) R TYP. 

/ r 0*79 (0-030) MAX. 


1.91 (0,076 ) 
"2.16(0.085) 
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SURFACE MOUNT OPTION 
rx'l HEWLETT FOR SUBMINIATURE LAMPS - 

mSBM PACKARD "YOKE" LEAP CONFIGURATION 

INDIVIDUAL SUBMINIATURE LAMP SUPPIED IN 1211101 TAPE -OPTION 021 
INDIVIDUAL SUBMINIATURE LAMP SUPPLIED IN BULK -OPTION 022 

TECHNICAL DATA JANUARY 1986 


Features 


• “YOKE” LEAD CONFIGURATION FOR 

THROUGH HOLE MOUNTING ON PC BOARD 


• COMPATIBLE WITH AUTOMATIC PLACEMENT 
EQUIPMENT 


• COMPATIBLE WITH VAPOR PHASE REFLOW 
SOLDER PROCESSES 


• LOW PACKAGE PROFILE 

• WIDE VIEWING ANGLE 

• LONG LIFE—SOLID STATE RELIABILITY 

• SUPPLIED IN 12 mm TAPE OR BULK 


Description 


These subminiature solid state lamps are encapsulated in 
an axial lead package of molded epoxy. The lens is diffused 
for even light dispersion. 


The lamps are designed to be inserted through holes in the 
PC board to backlight switches, membrane panels, or 
appliques. Other backlighting applications are equally 
suitable. As shown In Figure 1, the leads are specially 
formed to give two features: mechanical strain relief and 
adequate solder pads. 


Automatic placement equipment may be used to mount 
the LEDs on the PC board if the designer selects the 021 
option. These lamps are supplied in 12mm tape on seven 
inch reels per ANSI/EIA standard RS-481 specifications. 
Bulk lamps are available under the 022 option code. The 
lamps can be mounted using either batch or in line vapor 
phase reflow solder processes. 

Subminiature lamps for surface mount applications are 
available in standard red, high efficiency red, yellow, green, 
integrated resistor, and low current versions. 



'VOKE" BEND 
SOtOEB BAD 


v/zmm 


Figure 1. 



Ordering information 


To obtain surface mount subminiature lamps with the 
“yoke” lead configuration, order the basic catalog device 
with the appropriate option code. 


Device Selection Guide 


Option 

Description 

Option 021 

Individual subminiature lamps in ‘“yoke” 
lead configuration. Supplied in 12 mm 
tape on seven inch reels; 1500 pieces per 
reel. Minimum order quantity and order 
increment is 1500 pieces. 

Option 022 

individual subminiature lamps in “yoke’“ 
lead configuration. Supplied In bulk. 


Examples: 

HLMP-6300 
Option 021 
High Efficiency Red 
Supplied on Tape 


HLMP-6400 
Option 022 
Yellow 

Supplied in Bulk 


C 


6-21 


SOLID STATE 
LAMPS 

















vapor Phase Reflow Solder Rating 

Absolute Maximum Rating Absolute Maximum Ratings 

Vapor Phase 215°G for 3 minutes and EleCtHCal/OptlCal 

Soldering Temperature Material FC-S311 J Characteristics 

NOTE: Lead soldering maximum rating is 260°C for 3 seconds. The absolute maximum ratings and electrical/optical specifi¬ 

cations are identical to the basic catalog device, except for 
the vapor phase soldering rating as specified at left. 


Package Dimensions 

INDIVIDUAL SUBMINIATURE LAMP 



f^OTES: 

1. AttDtWEWStONSAREiNlVULLIMETfteS 
ONCHgSL 

Z CATHOOE LEAD IS fOENTtriED BY THE 
SILVER ETfttEE. 
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m 


hewle;tt 

PACKARD 


2mm FLAT IBP LED LAMPS 

High Efficiency Red, Yellow, Green Lamps 

Low Current Lamps 
integrated Resistor Lamps 


TECHNICAL DATA JANUARY 1986 


Features 

• WIDE VIEWING ANGLE 

• UNIFORM LIGHT OUTPUT 

• MOUNTS FLUSH WITH PANEL 

• CHOICE OF THREE BRIGHT COLORS 
-- High Efficiency Red 

— Yellow 

— High Performance Green 

• LOW CURRENT VERSION AVAILABLE 

— High Efficiency Red and Yellow 

• INTEGRATED RESISTOR VERSION AVAILABLE 

— Requires no External Current Limiter with 
5 V —12 V Supply 


Description 

These rugged solid state lamps are designed for applica¬ 
tions requiring a bright, compact source of light. Uniform 
light output, wide viewing angle and flat top make the lamp 
ideal for flush mounting on a front panel. 


Axial Luminous Intensity and Viewing Angle 


Color 

Part Number 
HLMP- 

Description 

ly (mcd) 

Test 

Condition 

261/2113 

Min. 

Typ. 

High 

Efficiency 

Red 

-1800 

Tinted, Diffused 

0.8 

1.8 

10 mA 

140 

-1801 

Tinted, Diffused, High Brightness 

2.1 

2.9 

10 mA 

-1740 

Tinted, Diffused, Low Current 

0«2 

0,6 

2 mA 

-1660 

Tinted, Diffused, 5 V Integrated Resistor 

0.5 


5V 

-1661 

Tinted, Diffused, 12 V Integrated Resistor 

0.6 


12V 

Yellow 

-1819 

Tinted, Diffused 

0.9 

1.5 

10 mA 

140 

-1820 

Tinted, Diffused, High Brightness 

1.4 

2.5 

10 mA 

-1760 

Tinted, Diffused, Low Current 

0.2 

0.4 

2 mA 

-1674 

Tinted, Diffused, 5 V Integrated Resistor 

0.5 


5V 

-1675 

Tinted, Diffused, 12 V Integrated Resistor 

0.5 


12V 

Green 

-1840 

Tinted, Diffused 

1.0 

2.0 

10 mA 

140 

-1841 

Tinted, Diffused, High Brightness 

1.6 j 

3.0 

10 mA 

-1687 

Tinted, Diffused, 5 V Integrated Resistor 

0.5 ! 

. 1 


5V 

-1688 

Tinted, Diffused, 12 V Integrated Resistor 

0.5 i 


12 V 


NOTE: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial intensity. 



The red and yellow devices use Gallium Arsenide Phos¬ 
phide on Gallium Phosphide light emitting diodes, the green 
devices use a Gallium Phosphide light emitting diode. 
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Package Dimensions 



1.02 (0.040J 
MAX. 


24,13 {0.95> 
MJN. 


4,19 tO.105) Z21 {0.D87) 

3.01(0.150) 1.30(0,071) 


3.20 (0.126} 

2.79 (0.110) (0X24) 



127 (0,050) NOM. 


2.54 (0.100) 
NOM. 


6.91 (0,272) 
6.10 (0.240) 


-1.60 (0.059) 
REF. 


4.90(0.103) 
4.00 (0.161) 


NOTES: 

1. ALL OfMENSIONS ARE riSI MILLIMETRES (INCHES). 

2. AN EPOXV MiNtSCUS MAY EXTEND ASOUT 1 mm 
(0.040*^) DOWN THE LEADS. 


Absolute Maximum Ratings atTA= 25 «c 

HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 


High Efhciency 
Red 

HLMP>1800A1801 

90 

25 

30 _ 

135 

5 

500 


Parameter HLMP>18€ 

Peak Forward Current _ 90 

Average Forward Current! 11 25 

DC Currenti^l ^ 

Power DissipationJ^I _ 13g 

Reverse Voltage Or -100 ^A) ___ 5 

Transient Forward Currenti^i (io ^usec Pulse) 5QC 

Operating Temperature Range 

Storage Temperature Range __ 

Lead Soldering Temperature 

(1,6 mm j0.063 m.| from body) _ 

NOTES: 

1. See Figure 3 to establish pulsed operating conditions. 

2. For Red and Green Series derate linearly from 50® C at 0.5 
mA/®C. For Yellow Series derate linearly from 50® C at 0.2 
mA/°C. 

3. For Red and Green Series derate power linearly from 25® C 
at 1.8 mW/®C. For Yellow Series derate power linearly from 
50®Cat 1.6 mW/®C. 

LOW CURRENT LAMPS 


-55 to +100 


Yellow Green 

HLMP-1819A1820 HLMP-1840/-1841 

60 90 

20 25 

20 30 

85 135 

5 _ 5 

500 _ 500 

+100 . 

_ -SStotlOO 

260^0 for 5 seconds 


The transient peak current is the maximum non-recurring 
peak current that can be applied to the device without 
damaging the LED die and wirebond. It is not recommended 
that the device be operated at peak currents beyond the 
peak forward current listed in the Absolute Maximum 
Ratings. 


Parameter 

Htgh Efficiency Red 
HLMP-1740 

Yeiiow 

HLMP-1760 

Units 

DC and Peak Forward Current 111 

7 

7 

mA 

Transient Forward Current (10 msec Pulse) 

600 

500 

mA 

Power Dissipation 

27 

24 

mW 


Reverse Voltago (Ir - 50 jiA) _ 

Operating and Storage Temperature Range 
Lead Soldering Temperature (1.6 mm [0.063 in.j 
from body) _ 

NOTES: 

1. Derate linearly from 92® C at 1.0 mA/®C. 

INTEGRATED RESISTOR LAMPS 


5.0 

-55 to +100 _ 

260'' C for 5 seconds 


Parameter ____ 

Reverse Voltage (Ir -100 mA> 

DC Forward Voltage (Ta 25*^0 
Operating Temperature Range 
Storage Temperature Range 
Lead Soldering Temperature 


5 V Lamps 
HER/Yellow 
HLMP-1860 
HLMP-t674 

5 V 

7.5 Vi T 

-40''Q. to 85^ C 
-55''Cto100'’C 


12 V Lamps 
HER/Yellow 
HLMP-1661 
HLMP-167S 

5V 

15 Vl^i 

-40^010 $5''C 

-as^ctoioo^c 


5 V Lamps 
Green 
HLMP-1687 

5V 

7.5 VRj 

-2Q''Ctoa5''C 

“5$^Cto100‘'C 


12 V Lamps 
Green 
HLMP-1888 

5 V 

-20''CtQ 85'^C 
-SS^'CtOlOO^C 


260^ C lor 5 seconds 


NOTES: 

1. Derate from Ta = 50®C at 0.071 V/®C, see Figure 3. 

2. Derate from Ta = 50® Cat 0.086 V/®C, see Figure 4. 
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Electrical/Optical Characteristics atTA= 25 »c 

COMMON CHARACTERISTICS 


Symbol 

Parameter 

High 

Efficiency Red 

Yellow 

Green 

Units 

Test Conditions 

Min. 

Typ. 

Mix. 

Min. 

Typ. 

Max. 

Min. 


Max. 

Apeak 

Peak Wavelength 


635 



583 



565 


nm 


Ad 

Dominant Wavelength 

1 

62|i 



585 





nm 

Note 1 


Luminous Efficacy 


'W5 



lot 



595 


iumen 

/watt 

Note 2 

Vbr 

Reverse Breakdown 
Voltage 

5.0 



5.0 



5.0 



V 

Ir==100juA 


NOTES: 

1. The dominant wavelength, \d, is derived from the CIE chromaticity diagram and represents the single wavelength which defines 
the color of the device. 

2. Radiant intensity, Ig, in watts/steradian, may be found from the equation Ig = Where Iv is the luminous intensity in candelas 
and 77 ^ is the luminous efficacy in lumens/watt. 


HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 


Symbol 

Parameter 

High 

Efficiency Red 
HLMP-t800/-1801 

Yellow 

HLMP-1819/-1820 

Green 

HLMP-ia40/-1841 

Units 

Test Conditions 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Vf 

Forward Voltage 

1.6 

2.2 

3.0 

1.5 

2.2 

3.0 

1.6 

2.3 

3.0 

V 

If- 10 mA 

Ts 

Speed of Response 


90 



90 



500 


ns 


C 

Capacitance 


20 



15 



18 


PF 

Vf - 0, f = 1 MHz 

BjC 

Thermal Resistance ! 

I 

I 


95 

i 

! 


! 

95 



95 

I 

j 

! 

'•c/w 

Junction to 

Cathode Lead at 

0.79 mm <0.031 in,) 
from body 


LOW CURRENT LAMPS 


Symbol 

Parameter 

High Efficiency Red 
HLMP-1740 

Yellow 

HI,MP-1760 

Units 

Test Conditions 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Vf 

Forward Voltage 


1.8 

2.2 


1.9 

2.7 

V 

2 mA 

Ts 

Speed of Response 


100 



200 


ns 


C 

Capacitance 


4 



4 


pF 

Vf-O, MHz 

OjC 

Thermal Resistance 

— 

i 

j 

I 

190 



190 


'^C/W 

Junction to 

Cathode Lead at 

0.79 mm from body 


INTEGRATED RESISTOR LAMPS 


Symbol 

Parameter 

5 V 

HLMP-1660/ 

-1674/-1687 

12 V 

HLMP‘1661/ 

t67$A1688 

Units 

.j 

Test Conditions 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

If 

Forward Current 


10 

15 


13 

20 

mA j 

At rated voltage 

^jc j 

Thermal Resistance 


90 



90 


“C/W 

Junction to Lead at 
0.79 mm from body 
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Figure 1. Relative Luminous Intensity vs. Angular Displacement 




WAVELENGTH - nm 

Figure 2. Relative intensity vs. Wavelength 


HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 

HER HLMP-1800,-1801 
Yellow HLMP-1819,-1820 
Green HLMP-1840,-1841 



tp - PULSE DURATION -/js Vp - FORWARD VOLTAGE - V 

Figure 3. Maximum Tolerable Peak Current vs. Pulse Duration. 

(Iqq MAX as per MAX Ratings.) 


6-28 


Figure 4. Forward Current vs. Forward Voltage 







"HlGHSFFICfENCYi 
FteO AND GREEN 




0 5 10 15 20 25 30 35 40 45 50 

Idc - DC CURRENT PER LED mA 

Figure 5. Relative Luminous Intensity vs. Forward Current 


LOW CURRENT LAMPS 

HER HLMP-1740 
Yellow HLMP-1760 
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«ED^ I 
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Vf - FORWARD VOLTAGE - V 


Figure 7. Forward Current vs. Forward Voltage 


INTEGRATED RESISTOR LAMPS 

5 Volt HLMP-1660, -1674,1687 
12 Volt HLMP-1661, -1675, -1688 
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0 10 20 30 40 50 60 70 80 90 100 

IPEAK - peak led current - mA 

Figure 6. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peak LED Current 
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Idc - DC CURRENT PER LED - mA 

Figure 8. Relative Luminous Intensity vs. Forward Current 



0 2 4 6 I 8 10 12 14 I 16 

7.5 15 

Vcc - APPLIED FORWARD VOLTAGE - V 

Figure 9. Forward Current vs. Applied Forward Voltage. 5 Volt 
Devices 


0 2 4 6 |8 10 12 14 1 16 

7.5 15 

Vcc - APPLIED FORWARD VOLTAGE - V 

Figure 10. Forward Current vs. Applied Forward Voltage. 12 
Volt Devices 
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RELATIVE Iv 



5 VOLT DEVICE 

Figure 11. Relative Luminous Intensity vs. Applied Forward 
Voltage. 5 Volt Devices 



12 VOLT DEVICES 


Figure 12. Relative Luminous Intensity vs. Applied Forward 
Voltage. 12 Volt Devices 
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W!^ HEWLETT 

m:Em Packard 


2mm SQUARE FLAT TOP LED LAMPS 

High Efficiency Red HLMP-L250, *L251 
Yellow HLMP-L350,-L351 
Green HLMP-L550,-L551 


TECHNICAL DATA JANUARY 1986 
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Package Dimensions 


0<a9 (0.035f 
f0.€e5> 


4 . 1 ^ 10 . 185 ? 
3.78 (0.149) 


3.20 ( 0.128) 

2,79(0.110)'" 



2,21 (0.0S7) 
1.80(0.071) 


2.^ (0.087) 

1.80ro7071) 


2.11(0.083) 
1.85 (0.073) 


3.32 (0.131) 
3.07(0.121)"* 


1,39{O.OS5> 

"1.14(0.045} 


^1,50 (O .QSO) REF. 
.24.13 (0.95) MIN., 


NOTES; 

1. Alt OfMENSIONS ARE IN MILUMETRES ()NCHES). 

2. AN EPOXY (WENISCOS MAY EXTEND ABOUT 1 mm 
(0,040'') DOWN THE LEADS. 


Electricai/Optical Characteristics at Ta = 25°C 

COMMON CHARACTERISTICS 


Symbol Parametor 


High 

Efficiency Red 
L250/t251 


Yellow 

L350/l.3$1 


Green 

t550/L551 



Dominant Wavelength 


Luminous Efficacy 

Reverse Breakdown 
Voltage 

Forward Voltage 
Speed of Response 
Capacitance 
Thermal Resistance 



1.5 22 3.0 

90 

20 _ 

120 



IVIax. 

MIm 

Typ. 

Max. 

Units 

! ; 


565 



mu 


569 ^ 





1.6 I 2.3 I 3.0 
500 
18 
120 


1 r -=100 M 


Jf ~ 10 mA 


VF-0,t^1 MHz 


‘"C/W Junction to 
Cathode Lead 


1. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and represents the single wavlength which defines the 
color of the device. 

2. Radiant intensity, Ig, in watts/steradian, may be found from the equation Ig = ly/^iv Where Iv is the luminous intensity in candelas 
and 77y is the luminous efficacy in lumens/watt. 
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Absolute Maximum Ratings atTA=25»c 


HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 


Parameter 

High Efficiency 
Red 

NLMP-L250/-L2S1 

Yellow 

HI.MP-L350/-L3S1 

Green 

HtMP-L650/-L551 

Units 

Peak Forward Current 

90 

60 

90 

mA 

Average Forward Current!'*! 

25 

20 

25 

mA 

DC Currenti^l 

30 

20 

SO 

mA 

Power Dissipation!^! 

Ii5 

85 

135 


Reverse Voltage Or = 100 mA) 

5 

5 

5 

V 

Transient Forward Currentl^! (10 Msec Pulse) 

500 

500 

500 

mA 

Operating Temperature Range 

-55 to +100 

-20 to +100 


Storage Temperature Range 

-55 to+100 

Lead Soldering femperature 
(1.6 mm 10.063 in.| from body) 

260° C for 5 seconds 


NOTES: 

1. See Figure 3 to establish pulsed operating conditions. 

2. For Red and Green Series derate linearly from 50° C at 0.5 
mA/°C. For Yellow Series derate linearly from 50° C at 0.2 
mA/°C. 

3. For Red and Green Series derate power linearly from 25°C 
at 1.8 mW/°C. For Yellow Series derate power linearly from 
50°Cat 1.6 mW/°C. 


4. The transient peak current is the maximum non-recurring 
peak current that can be applied to the device without 
damaging the LED die and wirebond. It is not recommended 
that the device be operated at peak currents beyond the 
peak forward current listed in the Absolute Maximum 
Ratings. 


10 ° 0 ° 



Figure 1. Relative Luminous Intensity vs. Angular Displacement 



WAVELENGTH - nm 


Figure 2. Relative Intensity vs. Wavelength 









HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 

HER HLMP-L250, -L251 
Yellow HLMP-L350, -L351 
Green HLMP-L550,-L551 



tp - PULSE DURATION -/iS Vp - FORWARD VOLTAGE - V 


Figure 3. Maximum Toierabie Peak Current vs. Puise Duration. Figure 4. Forward Current vs. Forward Voltage 

(IdC max as per MAX Ratings.) 



Idc -DC CURRENT PER LED mA IPEAK - PEAK LED CURRENT - mA 


Figure 5. Relative Luminous Intensity vs. Forward Current Figure 6. Relative Efficiency (Luminous Intensity per Unit 

Current) vs. Peak LED Current 
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HEWLETT 

PACKAHO 


4mm Fuvr tqp led lamf^ 

Hlfh Efficiency Red, Yellow, Green Lamps 

HIGH EFFICIENCY RED HLMP-M200, -M201, -M250, -IV1251 
YELLOW HLMP-M30a -MSOI. -M350, -Wl%1 
GREEN HLMP-M500, -MSOI, -M550, -M551 


TECHNICAL DATA JANUARY 1986 


Features 

• WIDE VIEWING ANGLE 

• FLATTOP 

• DIFFUSED AND NONDIFFUSED PACKAGES 

• CHOICE OF BRIGHT COLORS 
— High Efficiency Red 

— Yellow 

— High Performance Green 


\ \ ' /' 
a 


Description 


This iine of soiid state lamps is designed for appiications 
requiring iamps with a pieasing, flat, light emitting surface in 
combination with a 4mm cylindrical shape. 

The red and yellow devices use Gallium Arsenide Phos¬ 
phide on Gallium Phosphide light emitting diodes, the green 
devices use a Gallium Phosphide light emitting diode. 

Select diffused or nondiffused lamps based on the radiation 
pattern or appearance desired. See Figure 1 for detailed 
radiation pattern differences. 


Axial Luminous Intensity and Viewing Angle 





lv(l 

mcd) 

j Test 


Color 

(Material) 

Part Number 
HLMP- 

Description 

Min. 

lyp. 

Condition 

(mA) 

201/2l^J 

High 

M200 

Tinted, Diffused 

3,4 

5.0 

20 


Efficiency 

M201 

Tinted, Diffused, High Brightness 

5.4 

70 

20 

135 

Heo 

(GaAsP 

M250 

Tinted, Nondiffused 

3,4 

5.0 

10 

on 

on GaP) 

M251 

Tinted, Nondiffused, High Brightness 

5.4 

7.0 

10 


Yellow 

M300 

Tinted, Diffused 

3.6 

5.0 

20 


(QaAsP 

M301 

Tinted, Diffused, High Brightness 

5.7 

7.0 

20 


On \3iSir) 

M350 

Tinted, Nondiffused 

3.6 

5.0 

10 



M351 

Tinted, Nondiffused, High Brightness 

5.7 

70 

10 

ou 

Green 

M500 

Tinted, Diffused 

4.2 

7.0 

20 


(GaP) 

M601 

Tinted, Diffused, High Brightness 

6.7 

10.0 

20 

135 


M550 

Tinted, Nondiffused 

4,2 

10.0 

10 



M651 

Tinted, Nondiffused, High Brightne^ 

6.7 

16.0 

_w_: 

80 


NOTE: 1. 01/2 is the off-axis angle at which the luminous intensity is half the axial intensity. 
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Package Dimensions 



DIMEWSIOfJS fW MfLUMETERS AND {INCHEST 


Electrical/Optical Characteristics at Ta = 25°C 

COMMON CHARACTERISTICS 


Symbol 

Parameter 

High 

Efficiency Red 
HLMP-M2XX 

Yellow 

HLMP-M3XX 

Green 

HLMP-M5XX 

Units 

Test Conditions 

Min. 

lyp. 

Max. 

Min. 

typ 

Max. 

Min. 

tVp- 

Max. 

^PEAK 

Peak Wavelength 


635 



583 



565 


nm 



Dominant Wavelength 


626 



585 



569 


nm 

Note 1 


Luminous Efficacy 


142 



500 



595 


lumen 

/watt 

Note 2 

Vr 

Reverse Breakdown 
Voltage 

6.0 



5.0 



5.0 



V 

lfl = 100><A 

Vp 

Forward Vbitage 

1.5 

2.2 

3.0 

1.5 

2.2 

3.0 

1.6 

2.3 

3.0 

V 

ly = 10 mA 

Ts 

Speed of Response 


90 



90 j 



500 


ns 



Capacitance 


20 



15 ; 



16 


PP i 

Vc=== 0.1 = 1 MHz 


Thermal Resistance 


120 

j 


120 



120 


“C/W 

Junction to 
Cathode Lead 


NOTES: 

1. The dominant wavelength, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the 
color of the device. 

2. Radiant intensity, I©, in watts/steradian, may be found from the equation le = lv/’7v. Where ly is the luminous intensity in candelas and % 
is the luminous efficacy in lumens/watt. 
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Absolute Maximum Ratings at Ta = 25°C 

HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 


Parameter 

High Efficiency 
Red 

HLMP-M2XX 

Yellow 

HLMP-M3XX 

Green 

HLMP*M5XX 

Units 

Peak Forward Current 

90 

1 60 

90 

mA 

Average Forward Currentlii 

25 

i 20 

25 

mA 

D0Wrf|nti2| 

m3Q 

20 

30 

mA 

Power Dlssipatlonl^l 

135 

85 

135 

ffm 

Reverse Voltage (Ir == 100 mA) 

5 

5 

5 

V 

Transient Forward CurrentHI (10 ^tsec Pulse) 

500 

500 

500 

mA 

Operating Temperature Range 

Storage Temperature Range 

-55 to +100 

-20 to +100 
-55 to +100 

°C 

Lead Soldering Temperature 
(1.6 mm j0.063 in.! from body) 

260° C for 5 seconds 


NOTES: 

1. See Figure 3 to establish pulsed operating conditions. 

2. For Red and Green Series derate linearly from 50° C at 0.5 
mA/°C. For Yellow Series derate linearly from 50° C at 0.2 
mA/°C. 

3. For Red and Green Series derate power linearly from 25° C 
at 1.8 mW/°C. For Yellow Series derate power linearly from 
50°Cat 1.6 mW/°C. 


The transient peak current is the maximum non-recurring 
peak current that can be applied to the device without 
damaging the LED die and wirebond. It is not recommended 
that the device be operated at peak currents beyond the 
peak forward current listed in the Absolute Maximum 
Ratings. 



w 20° 40° 60° 80° 100° 120° 


Figure 1. Relative Luminous Intensity vs. Angular Displacement 




Figure 2. Relative Intensity vs. Wavelength 
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Idc -DC CURRENT PER LED-mA Ireak- PEAK CURRENT PER LED - mA 


Figure 7. Relative Luminous Intensity vs. Forward Figure 8. Relative Efficiency (Luminous Intensity per Unit Current) 

Current. Diffused Devices. vs. Peak Current. Diffused Devices. 
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HEWLETT 

PACK/^RD 


ALUMINUM GALLIUM ARSENIDE (AlCaAS) 

RED [ED LAMPS 


T -1 3/4 (5mm) 
T'1 (3mm) 
SUBMINIATURE 


HLMP-D100 

HLMP-K100 

HLMP-Q100 


TECHNICAL DATA JANUARY 1986 


Features 

• LOW POWER/LOW FORWARD VOLTAGE 

• HIGH BRIGHTNESS 

• HIGH EFFICIENCY MATERIAL 

• CMOS/MOS COMPATIBLE 

• TTL COMPATIBLE 

• WIDE VIEWING ANGLE 

• CHOICE OF PACKAGE STYLES 

• DEEP RED COLOR 


Applications 

• LOW POWER CIRCUITS 

• TELECOMMUNICATIONS INDICATORS 

• PORTABLE EQUIPMENT 

• GENERAL USE 


Package Dimensions 



Description 


This group of solid state lamps uses Aluminum Gallium 
Arsenide material to emit deep red light at a dominant 
wavelength of 646 nm. This material is highly efficient over a 
wide range of drive current levels, from 2 to 30 mA and can 
be either DC or pulse driven. This makes these lamps ideal 
for either low or high current applications. 


4 i0*45) MIN), I 
lOTH S)0£S "*| 



4.70(0.185 ) 
^4 19 (0*105) 



0(A - 

1.01 (0.075) ' 


NOMINAL 0.23(0.009) 

-L^ 


1 91 (0*075) ma: 



0,76 ( 0.030) n 
0.89 (o!^ ” 




'L 1=33 (0*075 ) 
^2.16(0*0^)' 


- 2.54 !0 100) N0M)NAL 


A 

HtMP-DlOO 


^CATHODE 

B 

HLMP-K100 


HLMP-Q100 

NOTES; 

1. AU DlMENStONS ABE IN IVHEKMETRES (INCHES). 

2. AN EPOXY MINISCUS MAY EXTEND ABOUT 
1 mm (0,040") DOWN THE LEADS. 
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AXIAL LUMINOUS INTENSITY AND VIEWING ANGLE @ 25°C 


Part 

Number 

Package 

Iv (mcd) 

<8 20 mA DC 


Package 

HLMP- 

Description 

Mia 

lyi). 

20 

Outline 

O100 

T-1 3/4 Red Tinted Diffused 

20 

30 

65^ 

A 

K100 

T-l Red Tinted Diffused 

14 

20 

60® 

B 

Q100 

Subminiature Red 

Tinted Diffused 

3 

5.6 

70“ 

C 


NOTES: 

1. 01/2 is the typical off-axis angle at which the luminous intensity is half the axial luminous intensity. 


Absolute Maximum Ratings 


Parameter 


Units 

Peak Forward Current 

60 

mA 

Average Forward Current^’'i 

20 

mA 

DC Currently) 

20 

mA 

Power Oissipationf^l 

65 

mW 

Reverse Voltage ( Ir - lOOiuA) 

5 

V 

Transient Forward Currentt^^ 

(10 jusec Pulse) 

500 

mA 

Operating Temperature Range 

-20 to+100 

0 

Storage Temperature Range 

-65 to +100 

w 


NOTES: 

1. See Figure 7 to establish pulsed operating conditions. 

2. Derate linearly from 50® C at 0.2 mA/° C. 

3. Derate power linearly from 50° C at 1.6 mW/® C. 

4. The transient peak current is the maximum non-recurring peak current that can be applied to 
the device without damaging the LED die and wirebond. It is not recommended that the device 
be operated at peak currents beyond the peak forward current listed in the Absolute Maximum 
Ratings. 


Electrical/Optical Characteristics at Ta = 25® C 


Symbol 

Description 

Min, 

lyp. 

Max. 

Units 

Test 

Condition 

Vf 

Forward Voltage 



3.0 

V 

20 mA 

Vr 

Reverse Breakdown Voltage 

5.0 



V 

iR = 100 /iA 

Xp 

Peak Wavelength 


662 


nm 

Measurement at peak 

Xd 

Dominant Wavelength 


646 


nm 

Notel 

AX 1/2 

Spectral Line Halfwidth 


35 


nm 



Speed of Response 


50 


ns 


C 

Capacitance 


40 


PF 

Vf = 0 
f = 1 MHz 

BJC 

Thermal Resistance 


120 : 


®C/W 

Junction to Cathode lead 

% 

Luminous Efficacy 


48 


Lumens 

Watt 

Note 2 


NOTES: 

1. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the 
color of the device. 

2. Radiant intensity, le in watts/steradian, may be found from the equation le = Iv/t 7 v, where Iv is the luminous intensity in candelas and r^v 
is the luminous efficacy in lumens/watt. 
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WAVELENGTH - nm 


Figure 1. Relative Intensity vs. Wavelength 



Vf - FORWARD VOLTAGE - V 


Figure 2. Forward Current vs. Forward Voltage. 



Figure 4. Relative Luminous Intensity vs. Angular Displacement 
forT-1 3/4 Lamp 



PEAK CURRENT mA 


Figure 3. Relative Luminous Intensity vs. Forward Current 



Figure 5. Relative Luminous Intensity vs. Angular Displacement 
forT-1 Lamp 
















Figure 6. Relative Luminous Intensity vs. Angular Displacement 
for Subminiature Lamp 


Figure 7. Maximum Tolerable Peak Current vs. Pulse 
Duration. (Iqq MAX as per MAX Ratings) 








HEWLETT 

PACKARD 


TAPE AND REEL SOLID STATE LAMPS 

Leads: 5mm (0.197 inch) Formed Leads — OPTION 001 

2.54mm (0.100 inch) Straight Leads — OPTION 002 


Features 


• COMPATIBLE WITH RADIAL LEAD 
AUTOMATIC INSERTION EQUIPMENT 

• MEETS DIMENSIONAL SPECIFICATIONS OF 
lEC PUBLICATION 286 AND ANSI/EIA 
STANDARD RS-468 FOR TAPE AND REEL 

• REEL PACKAGING SIMPLIFIES HANDLING 
AND TESTING 

• T-1 AND T-1 3/4 LED LAMPS AVAILABLE 
PACKAGED ON TAPE AND REEL 

o 5 mm (0.197 INCH) FORMED LEAD AND 
2.54 mm (0.100 INCH) STRAIGHT LEAD 
SPACING AVAILABLE 


Description 


T-1 and T-1 3/4 LED lamps are available on tape and reel 
as specified by the lEC Publication 286 and ANSI/EIA 
Standard RS-468. The Option 001 lamp devices have 
formed leads with 5 mm (0.197 inch) spacing for automatic 
insertion into PC boards by radial lead Insertion equip¬ 
ment. The Option 002 lamp devices have straight leads 
with 2.54 mm (0.100 inch) spacing, packaged on tape and 
reel for ease of handling. T-1 lamps are packaged 
1800/reel. T-1 3/4 lamps are packaged 1300/reel. 


Ordering Information 

To order LED lamps packaged on tape and reel, include 
the appropriate option code along with the device catalog 
part number. Example: to order the HLMP-3300 on tape 
and reel with formed leads (5 mm lead spacing) order as 
follows: HLMP-3300 Option 001. Minimum order quantities 
vary by part number. Orders must be placed in reel incre¬ 
ments. Please contact your local Hewlett-Packard sales 
office or franchised Hewlett-Packard distributor for a 
complete list of lamps available on tape and reel. 

LED lamps with 0.46 mm (0.018 Inch) square leads with 5 
mm (0.197 inch) lead spacing are recommended for use 
with automatic insertion equipment. It is suggested that 
insertion machine compatibility be confirmed. 


TECHNICAL DATA JANUARY 1986 









Device Selection Guide 


Option Description 

001 Tape and reel, 5 mm (0,197 inch) formed leads. 
002 Tape and reel, 2.54 mm (0.100 inch) straight 


Package 

Quantity/Reel 

Order Increments 

T-1 

1800 

1800 

T-1 3/4 

1300 

1300 


Absolute Maximum Ratings 
and Electrical/Optical 
Characteristics 

The absoiute maximum ratings, mechanical dimension 
tolerances and electrical/optical characteristics for lamps 
packaged on tape and reel are identical to the basic 
catalog device. Refer to the basic data sheet for the speci¬ 
fied values. 


Notes: 

1. Minimum leader length at either end of tape is 3 blank part 
spaces. 

2. Silver saver paper is used as the interlayer for silver plated 
lead devices. 

3. The maximum number of consecutive missing lamps is 3. 

4. In accordance with EIA and lEC specs, the anode lead 
leaves the reel first. 

5. Drawings apply to devices with 0.46 mm (0.018 inch) square 
leads only. Contact Hewlett-Packard Sales Office for dimen¬ 
sions of 0.635 mm (0.025 inch) square lead devices. 
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Dimensional Specifications for Tape and Reel 


Item Option 001 002 

Symbol 

Specification 

Notes 

T1 High Profile 

Body Height 


r 


A1 

4.70 (0.185) 

4.19 (0,165) 


Body Diameter 


D1 

3.18 (0.125) 

2.67 (0.105) 


Component Height 

HI 

25.7 (1.012) 

Max. 


T1 Low Profile 

Body Height 

a 

1 


A2 

3.73 (0.147) 

3.23 (0.127) 


Body Diameter 

D2 

3.05 (0.120) 

2.79 (0.110) 


Component Height 

H2 

24.7 (0.974) 

Max. 


T1-3/4 High Profile 

Body Height 

f 



A3 

9.19 (0.362) 

8.43 (0.332) 


Body Diameter 

D3 

5.08 (0.200) 

4.32 (0.170) 


Component Height 

H3 

30.2 (1.189) 

Max. 


T1-3/4 Low Profile 

Body Height 

a ^ 


A4 

6.35 (0.250) 

5.33 (0.210) 


Body Diameter 

({] 


D4 

5.08 (0.200) 

4.32 (0.170) 


Component Height 

H4 

27.4 (1.079) 

Max. 


Lead wire thickness 

d 

0.45 (0.018) 

Square Leads 

Pitch of component 

P 

13.7 (0.539) 

11.7 (0.461) 


Feed hole pitch 

Po 

12.9 (0.508) 

12.5 (0.492) 

Cumulative error: 

1.0 mm/20 pitches. 

Feed hole center to lead center 

PI 

4.55 (0.179) 

3.15 (0.124) 

Measure at crimp 
bottom. 5.78/3.68 
(0.227/0.1448) for straight 
leads 

Hole center to component center 

P2 

7.35 (0.289) 
6.35(0.211) 1 


Lead to lead distance 

P 

5.40 (0.213) 1 

4.90 (0.193) 

2.54 (0.100) nominal for 
straight leads. 

Component alignment, front-rear 

Ah 

0 ± 1.0 (0.039) 

Figure 9 

Tape width 

w 

18.5 (0.728) 

17.5 (0.689) 


Hold down tape width 

Wo 

15.3 (0.602) 

14.7 (0.579) 


Hole position 

W1 

9.75 (0.384) 

8.50 (0,335) 


Hold down tape position 

W2 

0.5 (0.020) 

Max. 


Height of component from hole center 

H 

21.0 (0.827) 

20.0 (0.787) 


Lead clinch height 

Ho 

16.5 (0.650) 

15.5 (0.610) 


Feed hole diameter 

Do 

4.20 (0.165) 

3.80 (0.150) 


Total tape thickness 

t 

0.90 (0.035) 

0.50 (0.020) 

Paper thickness: 

0.55 (0.022) 

- Figure 9 

0.45(0.018) ^ 

Length of snipped lead 

L 1 

11.0(0.433) 

Max. 


Lead length under hold down tape 

11 

14.5(0.571) 

Min. 



Note: 

1. Dimensions in millimetres (inches), maximum/minimum. 









Figure 9. Front to Rear Alignment 
and Tape Thickness, Typicai 
Ali Device Types 


— 

1 

. (0.787) 

^ 1 r- 



1 _ 


/ ^ KV 


1 - 

J 1— 

^ 1 


F = lOOg MIN. APPLIED 
FOR 3 ± 1 SEC. 


F=500g MIN. APPLIED 
FOR 3 ± 1 SEC. 


Figure 10. Device Retention Tests and Specifications 


F = 70g MIN. APPLIED 
FOR 3 ± 1 SEC. 




INTERLAYER 

PAPER 


ANODE LEAD 
LEAVES 
REEL FIRST— 


F = 500g MAX, EXTRACTION FORCE TO 
UNWIND REEL. 




HEWLETT 

PACKARD 


OPERATOR_ 

HP PART NUMBER_ 

DATE CODE_ 

TAPING DATE_ 

ELEC. VALUE_ 

TOLERANCE_ 

QUANTITY_ 

CUSTOMER PT. NO. . 


Figure 11. Reei Configuration and Labeling 


6-46 






HEWLETT 

PACKARD 


LOW OyRIWIT LED LAIf P SflpiES 

T-1 5/4 (5mm) HLMP-4700, -4719, -Il740 
T-1 (5mm) HLIVIP-1780, -171 i -1790 
SUBMINIATURE rfl/IP-7000, -7019, -7040 


TECHNICAL DATA JANUARY 1986 


Features 

• LOW POWER 

• HIGH EFFICIENCY 

• CMOS/MOS COMPATIBLE 

• TTL COMPATIBLE 

• WIDE VIEWING ANGLE 

• CHOICE OF PACKAGE STYLES 

• CHOICE OF COLORS 

Applications 

• LOW POWER DC CIRCUITS 

• TELECOMMUNICATIONS INDICATORS 

• PORTABLE EQUIPMENT 

• KEYBOARD INDICATORS 

Description 

These tinted diffused LED lamps were designed and optim¬ 
ized specifically for low DC current operation. Luminous 
intensity and forward voltage are tested at 2 mA to assure 
consistent brightness at TTL output current levels. 

Package Dimensions 



LOW CURRENT LAMP SELECTION GUIDE 



1 Color 

Size 

Red 

Yellow 

Oreen 


HLMP- 

HLMP- 

HLMP- 

T-1 3/4 

4700 

4719 

4740 

T-1 

1700 

1719 

1790 

Submlnlature 

7000 

7019 

7040 




r 2,34 tO02) 


HLWIP-4700. -4719, -4740 


cATHOoe 

HLMP-1700, -1719, -1790 


HLMP-7000, -7019, -7040 

Notes-. 

1. ALL DIMENSIONS ABE IN MILLIMETBESUNCHES). 

2, AN EPOXY MINISCUSMAY EXTEND ABOUT 
1 mm (0,040"} DOWN THE LEADS. 
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AXIAL LUMINOUS INTENSITY AND VIEWING ANGLE @ 25^0 

I Pari I I I Iv (mcd) 


Numl>er 

Package 

Color 

2 mA DC 

ae vsPi 

Package 

HLMP^ 

Descriplion 

Min. 

Typ. 

Outline 

-4700 

T-1 3/4 

Red 

1.2 

2.0 

50° 

A 

-4719 

Tinted Diffused 

Yellow 

1.2 

1.8 



-4740 


Green 

1.2 

1.8 



-1700 

T-1 

Red 

1.0 

1.8 

50° 

8 

-1719 

Tinted 

Yellow 

1.0 

1.6 



-1790 

, Diffused 

Green 

1.0 

1.6 



-7000 

Subminiature 

Red 

0.4 

0.8 

70° 

0 

-7019 

Tinted Diffused 

Yellow 

0.4 

0.6 



-7040 


Green 

0.4 

0.6 




Notes: 

1. (■)1/2 is the typical off-axis angle at which the luminous intensity is half the axial luminous intensity. 


Electrical/Optical Characteristics at Ta = 25°C 


Symbol 

Description 

T-1 3/4 

T-1 

Subminiature 

Min. 

Typ. 

Max. 

Units 

Test 

Condition 

Vf 

Forward Voltage 

4700 

1700 

7000 


1 1.8 

i 2.2 

V 

2 mA 



4719 

1719 

7019 


1.9 

i 





4740 

1790 

7040 


1.8 

22 



Vr 

Reverse Breakdown 

4700 

1700 

, 7000 

5.0 

30 


V 

1r = 50 lik 


Voltage 

4719 

1719 

7019 

5.0 

40 






4740 

1790 

i 7040 

5.0 

30 




Ad 

Dominant Wavelength 

4700 

1700 

7000 


629 


! nm 

Note 1 



4719 

1719 

7019 


585 






4740 

1790 

7040 


569 




»AA1/2 

Spectral Line Halfwidth 

4700 

1700 

: 7000 


40 


nm 




4719 

1719 

7019 


35 






4740 

1790 

7040 


28 




TS 

Speed of Response 

4700 

1700 

7000 


100 


ns 




4719 

1719 

7019 


200 






4740 

1790 

7040 


500 




C 

Capacitance 

4700 

1700 

7000 


4 


PF 

Vf^O 



4719 

1719 

7019 


4 



f-^1 MHz 



4740 

1790 

7040 


18 





Thermal Resistance 

4700 ' 

1700 

7000 


135 ^ 


°c/w 

Junction to 



4719 

1719 

7019 


120 



Cathode lead 



4740 

1790 

7040 


120 




kp 

Peak Wavelength 

4700 ; 

1700 

7000 ' 


635 


nm 

Measurement 



4719 ^ 

1719 

7019 


583 : 



at peak 



4740 

1790 

7040 


565 




t/v 

Luminous Efficacy 

4700 : 

1700 

7000 


145 


Lumens 

Note 2 



4719 ^ 

1719 

7019 


500 


Watt 



i 

4740 

1790 

7040 


595 : 





Notes: 

1. The dominant wavelength, Ad, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the 
color of the device. 

2. Radiant intensity, le, in watts/steradian, may be found from the equation le = Iv/j7v, where 1/ is the luminous intensity in candelas and r)y 
is the luminous efficacy in lumens/watt. 
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Absolute Maximum Ratings 


Parameter 

Maximum Riling 

Units 

Power Dlssipition 

Red 

24 

mW 

(Derate linearly from 92*^0 at 1.0 mA/°C) 

Yellow 

36 



Green 

24 


DC and Peak Forward Current 

7 

nnA 

Transient ForwarPCurrent (10 fisec pulse)i''l 

500 ii® 

mA 

Reverse Voltage (1 r= 50 }xA) 

5.0 

V 

Operating and Storage Temperature Range 

-55''CtOl00'^C 

Lead Soldering Temperature (T6 mm }0.063 inj from body)* 

260^ C for 5 Seconds (T~1, T-1 3/4) 


260° C for 3 Seconds (Subminiature) 


Notes: 

1. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED die 
and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the 
Absolute Maximum Ratings. 



WAVELENGTH - nm 


Figure 1. Relative Intensity vs. Wavelength 




Vf - FORWARD VOLTAGE - V 


Idc - DC CURRENT PER LED - mA 


Figure 2. Forward Current vs. Forward Voltage 


Figure 3. Relative Luminous Intensity vs. Forward Current 
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MEWLOfTT 

ikCKARD 


ULTRA-BRIOMT LED LAMP SERIES 

T-1 3/4 HLMP-3750,-3850,^3950 
T-1 3/4 LOW PRCft:iLE HLMP-3390,-3490,-3590 
T-1 HLMP-1340,-1440,-1540 


TECHNICAL DATA JANUARY 1986 


Features 

• IMPROVED BRIGHTNESS 

• IMPROVED COLOR PERFORMANCE 

• AVAILABLE IN POPULAR T-1 and T-1 3/4 
PACKAGES 

• NEW STURDY LEADS 

• 1C COMPATIBLE/LOW CURRENT CAPABILITY 

• RELIABLE AND RUGGED 

• CHOICE OF 3 BRIGHT COLORS 
High Efficiency Red 

High Brightness Yellow 
High Performance Green 



Description 


Appiications 

• LIGHTED SWITCHES 

• BACKLIGHTING FRONT PANELS 

• LIGHT PIPE SOURCES 

• KEYBOARD INDICATORS 


These ciear, non-d iff used lamps out perform conventional 
LED lamps. By utilizing new higher intensity material, we 
achieve superior product performance. 

The HLMP-3750/-3390/-1340 Series Lamps are Gallium 
Arsenide Phosphide on Gallium Phosphide red light 
emitting diodes. The HLMP-3850/-3490/-1440 Series are 
Gallium Arsenide Phosphide on Gallium Phosphide yellow 
light emitting diodes. The HLMP-3950/-3590/-1540 Series 
lamps are Gallium Phosphide green light emitting diodes. 


Axial Luminous intensity and Viewing Angle @ 25°C 

I I I Iv (mcd) I I 


Part Number 

Package 


I @ 20 mA DC I 

20 1/2 

HLMP- 

Description 

Color 

Min. 

Typ. 

Note 1. 

3750 


HER 

80 

125 

24° 

3860 

T-1 3/4 

Yellow 

80 

140 

24^* 

3960 


Green 

80 

120 

24^ 

3390 


HER 

36 

55 

32^ 

3490 

T-1 3/4 Low Profile 

Yellow 

36 

55 

32^ 

3590 


Green 

35 

55 

32'' 

1340 


HER 

24 

35 

45^^ 

1440 

T-1 

Yellow 

24 

35 

46^ 

1540 


Green 

24 

35 

45'^ 


Package 

Outline 


NOTE: 

1. 01/2 is the typical off-axis angle at which the luminous intensity is half the axial luminous intensity. 
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SOLID STATE 
LAMPS 













Package Dimensions 




12.44 (.490) 
11.68 (.460) 


9.19 (.362) 
■89 (.035) 8.43 (.332) 

.64 (.025) 




23.0 (.90) 
MIN. 


1.27 (.050) 
NOM. 


1.32 (.052) 

1.02 (.040) 

0.64 (.025) 

SQUARE 

NOMINAL 


T 

ntoi) g ’ 

5.6 (.220) 

^ i 

- 2.54 (.100) NOM. 


PACKAGE OUTLINE “A” 
HLMP-3750, 3850, 3950 




2.54 (.100) NOM. 


PACKAGE OUTLINE “B ’ 
HLMP-3390, 3490, 3590 



PACKAGE OUTLINE “C” 
HLMP-1340,1440,1540 


NOTES: 

1. All dimensions are in millimeters (inches). 

2. An epoxy meniscus may extend about 1mm (0.40”) down the leads. 


Absolute Maximum Ratings at Ta = 25°C 


l^arameter 

Red 

Yellow 

Green 

Units 

Peak Forward Current 

90 

60 

90 

mA 

Average Forward Currentni 

25 

20 

25 

mA 

DC Currentl21 

30 

20 

30 

mA 

Power Dissipation 1^1 

135 

85 

135 

mW 

Transient Forward Currenti^l 
(10 /lisec pulse) 

500 

500 

500 

mA 

Reverse Voltage Or - 100 /xA) 

5 

5 

5 

V 

Operating Temperature Range 

-55 to +100 

-55 to+100 

... 

-20 to +100 

OQ 

Storage Temperature Range 

“66 to+100 

Lead Soldering Temperature 
(1,6 mm (0.063 in J from body| 

260* C for 5 seconds 


NOTES: 

1. See Figure 2 to establish pulsed operating conditions. 

2. For Red and Green series derate linearly from 50° C at 0.5 mA/° C. For Yellow series derate linearly from 50° C at 0.2 mA/° C. 

3. For Red and Green series derate power linearly from 25°C at 1.8 mW/°C. For Yellow series derate power linearly from 50°C at 
1.6 mW/°C. 

4. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED die 
and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the 
Absolute Maximum Ratings. 
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Electrical/Optical Characteristics at Ta = 25°C 


Symbol 

Description 

T-1 3/4 

T-1 3/4 
Low 
Dome 

T-t 


Typ- 

Max. 

Units 

Test Conditions 

Xp 

Peak Wavelength 

3750 

3390 

1340 


^5 


nm 

Measurement at 



3850 

3490 

1440 


583 



peak 



3950 

3590 

1540 


665 




Xd 

Dominant Wavelength 

3750 

3390 

1340 


626 


nm 

Ndtel 



3850 

3490 

1440 


585 






3950 

3110 

1540 


571 




AXi/2 

Spectral Line Halfwidth 

3750 

3390 

1340 


“'40 


nm 




3850 

3490 

1440 


36 






3950 

3590 

1540 


28 




rs 

Speed of Response 

3750 

3390 

1340 


90 


ns 




3850 

3490 

1440 


90 






3950 

3|90 

1540 


500 




C 

Capacitance 

3760 

3i90 

1340 


16 


pF 

VF = 0;f^1 MHz 



3850 

3490 

1440 


18 






3950 

3590 

1540 


18 1 




Bjc 

Thermal Resistance 

3750 

3390 



95 


^C/W 

Junction to 



3850 

3490 



95 



Cathode Lead 



3950 ! 

3590 



95 








1340 


120 


I 






1440 


120 








1540 


120 ! 




Vf . 

Forward Voltage 

3750 

3390 

1340 

t6 

2,2 

3.0 

V 

If *20 mA 



3850 

3490 i 

1440 

1,6 

2.2 

3.0 


(Figure 3) 



3950 

3690 

1540 

1,6 

2.3 

3.0 



Vr 

Reverse Breakdown 

3750 

3390 

1340 

5,0 



V 

If * 100 pA 


Voltage 

3850 

3490 

1440 








3950 

3590 

1540 






n\j 

Luminous Efficacy 

3750 

3390 

1340 


145 ^ 


lumens 

Note 2 



3850 

3490 

1440 


500 


watt 




3950 

3590 

1540 


595 1 





NOTES: 

1. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and represents the single wavelength which 
defines the color of the device. 

2. Radiant intensity, U, in watts/steradian, may be found from the equation le = lv/i?v, where Iv is the luminous intensity in 
candelas and rjw is the luminous efficacy in lumens/watt. 


Red, Yellow and Green 



Figure 1. Relative Intensity vs. Wavelength. 










tp -PULSE DURATION -MS 

Figure 2. Maximum Tolerable Peak Current vs. Pulse Duration. 
(Idc IVIAX as per MAX Ratings.) 


Vf - FORWARD VOLTAGE - V 

Figure 3. Forward Current vs. Forward Voltage. 



0 5 10 15 20 25 30 

Idc - DC CURRENT PER LED - mA 

Figure 4. Relative Luminous Intensity vs. Forward Current. 



0 10 20 30 40 50 60 70 80 90 

IPEAK - peak CURRENT PER LED - mA 

Figure 5. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peak Current. 




10“ 20“ 30“ 40“ 50“ 60“ 70“ 80“ 90“ 100“ 



10“ 20“ 30“ 40“ 50“ 60“ 70“ 80“ 90“ 100“ 


Figure 6. Relative Luminous Intensity vs. Angular Displacement. Figure 7. Relative Luminous Intensity vs. Angular Displacement. 
T-1 3/4 Lamp. T-1 3/4 Low Profile Lamp. 





10“ 20“ 30“ 40° 50“ 60“ 70“ 80“ 90“ 100“ 


Figure 8. Relative Luminous Intensity vs. Angular Displacement. 
T-1 Lamp. 
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HEWLETT 

PACKARD 


LED RIGHT ANCLE 
INDICATORS T-1 3/4 (5mm) 


RED HLMP^SOOO HER HiMP-5030 

REDSV HLMP-5005 YELLOW HLMP-5040 

RiDi2V HLMP-5012 GREEN Hil/IP-5050 


HiR S V HLMP-5060 
YELLOW 5 V HLMP-5070 
GREEN 5 V HLMP-5080 


TECHNICAL DATA JANUARY 1986 


Features 


• IDEAL FOR CARD EDGE STATUS INDICATION 

• PACKAGE DESIGN ALLOWS FLUSH SEATING 
ON A PC BOARD 

• MAY BE SIDE STACKED ON 6.35 mm (0.25”) 
CENTERS 

• LEDs AVAILABLE IN FOUR COLORS, WITH OR 
WITHOUT INTEGRATED CURRENT LIMITING 
RESISTOR IN T-1 3/4 TINTED DIFFUSED 
PACKAGES 

• ADDITIONAL CATALOG LAMPS AVAILABLE AS 
OPTIONS 



Description 


The HLMP-5000 series of Right Angle Indicators are 
industry standard status indicators that incorporate a 
tinted diffused T-1 3/4 LED lamp in a black plastic hous¬ 
ing. The indicators are available in standard Red, High 


Package Dimensions 



Efficiency Red, Yeliow, or High Performance Green with 
or without an integrated current limiting resistor. These 
products are designed to be used as back panel diagnos¬ 
tic indicators and card edge iogic status indicators. 


PWENStONS IN «lttl«6TR£S AND (INCHES). 

NOTE it OAS mW) SOUARE NOMINAL EOR «tMP-a)3O/-SO40/-S0SO. 
0.64 tO.OaS) SODARE NOMINAL FOR ALL OTHER PRODUCTS. 




L 6 . 06 * 0.25 J 
r (0,200*0.010)^ 
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Electrlcal/Optical Characteristics at Ta = 25° C 


RIGHT ANGLE INDICATORS VWTHOUT INTEGRATED CURRENT LIMITING RESISTOR 

Pmi Humtfef 

Color 

Luminous 
Intensity 
<lv) mod 

Forward 

Voltage 

<Vr) 

Test Condition 
for ly and Vp 

Minimum Reverse 
Breakdown Voltage 
at(VBR) 
ln = 100MA 

Min. 

Typ. 

Typ. 

Max. 

HLMP-500P 

Red 

2.0 

4.0 

1.6 

2.0 

if == 20 mA 

3.0 

HLMP-SOSO 

High 

Efficiency 

Red 

3.0 

6.0 

2.2 

3.0 

If = 10 mA 

5.0 

HLMP-5040 

Yellow 

3.0 

6.0 

2.2 

3.0 

If - 10 mA 

5.0 

HLiViP-5050 

Green 

3.0 

6.0 

2.3 

3.0 

}f« 10 mA 

5.0 

RIGHT ANGLE INDICATORS WITH CURRENT LIMITING RESISTOR 

Part Number 

Color 

Luminous 
Intensity 
(ly) mod 

Forward 
Current 
(If) mA 

Test Condition 
for ly and If 

Minimum Reverse 
Breakdown Voltage 
at (Van) 

Id = too fxA 

Min. 

Typ. 

Typ. 

Max. 

HLMP-5012 

Red 

1.0 

2.0 

13 

20 


ao 

HLMP-6005 

Red 

1.0 

2.0 

13 

20 

Vf= 5V 

3.0 

HLMP-6060 

High 

Efficiency 

Red 

B 

4.0 

10 

15 

Vf« 5V 

5.0 

HLMP-5070 

Yellow 

BB 

mm 

10 

15 

5V 

5.0 

HLiVfP-5080 

Green 

bb 


12 

15 

II 

< 

5.0 


Ordering information 

To order T-1 3/4 high dome lamps in addition to the parts 
indicated above, select the base part number and add the 
option code 010. For example: HLMP-3750-010. 

All Hewlett-Packard T-1 3/4 high-dome lamps, except fer¬ 
rules, are available in right angle housing. Contact your 
local Hewlett-Packard Sales Office or authorized compo¬ 
nents distributor for additional ordering information. 


Absolute Maximum Ratings 
and Other Electrlcal/Optical 
Characteristics 

The absolute maximum ratings and typical device charac¬ 
teristics are identical to those of the T-1 3/4 LED lamps 
listed here. For information about these characteristics, 
see the data sheets of the equivalent T-1 3/4 LED lamp. 


Right Angle 

Equivalent T.13/4 

Indicator 

LED Lamp 

(Part Number) 

(Part Number) 

HLM P-5000 

HLMP-3001 

HLMP-5005 

HLMP-310S 

HLMP-5012 

HLMP-3112 

HLMP-5030 

HLMP-3300 

HLMP-5040 

HLIVIP-340D 

HLM P-5050 

HLMP-3502 

HLMP-5060 

HLlVlP-3600 

HLMP-5070 

HLMP-3650 

HLMP-50aO 

HLMP-3680 




























































































HEWLETT 

PACKARD 


■H (3mm) RIGHT ANCLE 
LED INDICATORS 

RED HLMP-1002-010| HER HLMP-1301-010 HER 5V HlMP-16a;.D10 
RED 5V HLMP-1100-010 yEU.OMHLMP-14p1-010 YELLOW 5V HLMP-1620-010 
GREEN HLMP-lSb3-010 GREEN SV HLWIP-1640-010* 

it m 


TECHNICAL DATA JANUARY 1986 


Features 


• IDEAL FOR CARD EDGE STATUS INDICATION 

• PACKAGE DESIGN ALLOWS FLUSH SEATING 
ON A PC BOARD 

• MAY BE SIDE STACKED ON 4.57 mm (0.18 in) 
CENTERS 

• UP TO 8 UNITS MAY BE COUPLED FOR A 
HORIZONTAL ARRAY CONFIGURATION WITH 
A COMMON COUPLING BAR (SEE T-1 RIGHT 
ANGLE ARRAY DATA SHEET) 

• LEDs AVAILABLE IN ALL LED COLORS, WITH 
OR WITHOUT INTEGRATED CURRENT 
LIMITING RESISTOR IN T-1 PACKAGES 

• EASY FLUX REMOVAL DESIGN 

• HOUSING MATERIAL MEETS UL 94V-0 RATING 

• ADDITIONAL CATALOG LAMPS AVAILABLE AS 
OPTIONS 

Description 

Hewlett-Packard T-1 Right Angle Indicators are industry 
standard status indicators that incorporate a tinted diffused 
T-1 LED lamp in a black plastic housing. The indicators are 
available in Standard Red, High Efficiency Red, Orange, 
Yellow, High Performance Green, and Emerald Green, with 
or without an integrated current limiting resistor. These 
products are designed to be used as back panel diagnostic 
indicators and card edge logic status indicators. 

Package Dimensions 





Ordering Information 

To order other T-1 High Dome Lamps in Right Angle 
Housings in addition to the parts indicated above, seiect the 
base part number and add the option code 010 or 101, 
depending on the lead length desired (see drawing below). 
For example, by ordering HLMP-1302-010, you would 
receive the long lead option. By ordering HLM P-1302-101, 
you would receive the short lead option. 

Arrays made by connecting two to eight single Right Angle 
Indicators with a Common Coupling Bar are available. 
Ordering information for arrays may be found on the T-1 
Right Angle Array data sheet. 

The above data sheet information is for the most commonly 
ordered part numbers. Refer to other T-1 base part number 
specifications in this catalog for other lamp types that may 
be ordered with the right angle option. 



DIMENSIONS IN MILUMETRES (INCHES}, 



OPTION 

MIN. LEAD LENGTH 

A 

010 

19.05 (0.750) 

B 

101 

3.43 (0.135) 



3.66 { 0,145 } 
“3.18{S?®8} 


5.33( 0.210 ) 

433(0,190) 


^ 6.60(0.260 } 
6,10(0.240) 


437 

r (0,t80)-^ 
MAX. 



SQUARE NOMINAL 
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Electrical/Optical Characteristics at Ta = 25° C 

RIGHT ANGLE INDICATORS WITHOUT INTEGRATED CURRENT LIMITING RESISTOR 


Minimum 
Reverse 
Breakdown V 
at (Van) 

IR = 100/iA 


HLMP-IOOa-010 Red 1.5 2.5 1.6 2.0 lc = 20mA 3.0 




Luminous 
Intensity 
(ly) mod 

Forward 

Voltage 

(Vf) 

Test 

Condition 

for 

Part Number 

Color 

Min. 

Typ. 

Typ. 

Max. 

ly and Vf 

HLMP-1002-010 

Red 

1.5 

2.5 

1.6 

2.0 

If = 20 mA 

HLMP-1301-010 

High 

Efficiency 

Red 

2.0 

2.5 

2.2 

3.0 

If« 10 mA 

HLMP-1401-010 

Yellow 

2.0 

3.0 

2.2 

3.0 

Ip *10 mA 

HLMP-1503-Q10 

Green 

1.0 

2.0 

2.3 

3.0 

Ip* 10 mA 



55V0405 


551^0305 

661*0205 


RIGHT ANGLE INDICATORS WITH CURRENT LIMITING RESISTOR 



HLMP-1100-010 


HLMP*1600-010 


HLMP-1620-010 


HLMP-1640-010 


Luminous 
Intensity 
(fv) mod 


Color 

■TflM 

Typ. 

Red 

1391 

1.5 

High 

Efficiency 

Red 

1.5 

4.0 

Yellow 

1.6 

4.0 

Green 

1.5 

4.0 


Forward 

Current 

(If) 


Test 

Condition 

for 

lyand If 


Vp = 5V 


Minimum 
Reverse 
Breakdown V 
at(VBR) 

IR = 100mA 


3.0 


Replaces 

Diallght 

Part 

Number 


555-0505 



Absolute Maximum Ratings 
and Other Electrical/Optical 
Characteristics 

The absolute maximum ratings and typical device character¬ 
istics are identical to those of the T-1 LED lamps listed here. 
For information about these characteristics, see the data 
sheets of the equivalent T-1 LED lamp. 
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HEWLETT 

PACK/VRO 


SUliflN^URE LED 
RIGHT ANGLE INDICATORS 


RID HLMP-6000-010 
HIGH EFFICIENCY RED HLMP-6300'010 
YELLOW HflviP-6400-010 
GREEN HLMP-6500-010 


TECHNICAL DATA JANUARY 1986 


Features 


• IDEAL FOR PC BOARD STATUS INDICATION 

• SIDE STACKABLE ON 2.54 mm (0.100 in) 
CENTERS 

• AVAILABLE IN FOUR COLORS 

• HOUSING MEETS UL 94V-0 FLAMMABILITY 
SPECIFICATIONS 

• ADDITIONAL CATALOG LAMPS AVAILABLE AS 
OPTIONS 


Description 







The Hewlett-Packard series of Subminiature Right Angle 
Indicators are industry standard status indicators that 
incorporate tinted diffused LED lamps in black plastic 
housings. The 2.54mm (0.100 in) wide packages may be 
side stacked for maximum board space savings. The silver 
plated leads are in line on 2.54mm (0.100 in) centers, a 
standard spacing that makes the PC board layout straight¬ 
forward. These products are designed to be used as back 
panel diagnostic indicators and logic status indicators on 
PC boards. 


Package Dimensions 


t.22 (0.048) 
0.97 (0.038) 


2,54 (0.100) 
tO.{)S4) 


3.18 (0.126) REF, 


Ordering information 

To order Subminiature Right Angle indicators, order the 
base part number and add the option code 010. For price 
and delivery on Resistor Subminiature Right Angle Indicators 
and other subminiature LEDs not indicated above, please 
contact your nearest H.P. Components representative. A 
cross reference to Dialight part numbers appears on the 
next page. 


DJMENSIONS IN MItUMETRES AND (INCHES) 


6,08 (0.200) 
tM (0.195) 



3.43 (0.135) MIN 



0.66 ( 0 . 022 ) 
0.46 (o!5?SI 


1.14 (0.046) 
0,C»7 (0.038) 


6.35 (0260) 
6.22 (0245) 


0,23 (0.009) 
0.18 (0.007) 


2.54 (0.100) NOM. 
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Electrlcal/Optical Characteristics at Ta = 25°C 


RIGHT ANGLE INDICATORS WITHOUT INTEGRATED 
CURRENT LIMITING RESISTOR 


Part Number 

Color 

Luminous 
Intensity 
(ly) mod 

Forward 

Voltage 

m 

Test Condition 
lor Iv and Vf 

Minimum Reverse 
Breakdown Voltage 
at (Van) 

IB - too mIcroA 

MIm 

Typ. 

Typ. 

Max. 

HtMP-6000-010 

Red 

0.6 

1.2 

1.6 

2,0 

1f« 10 mA 

ao 

HLMP*6300-ai0 

High 

Efficiency 

Red 

TO 

ao 

2.2 

ao 

If- 10 mA 

6,0 

HtMP-6400-010 

Yellow 

1.0 

3.0 

2.2 

ao 

If- 10 mA 

5.0 

HLMP 6500-010 

Green 

1.0 

ao 

2,3 

3.0 

If = 10 mA I 

5.0 


Cross Reference 


The foiiowing ilst crosses Hewiett-Packard Subminiature Right Angle Indicators to the closest Dialight part number. The 
H.P. product will meet or exceed the cross referenced part in electrical and optical performance. 


DlaUghiPart No. 

Hewlett-Packard Part No, 

Color/Descrlptlon 

555-2001 

HLMP-6000-010 

Standard Red 

555-2007 

HLMP-6620-010* 

Red/5V Resistor lamp 

666-2004 

HLMP-6600-010* 

Red/5V Resistor lamp 

555-2301 

HLMP-6500-010 

Green 

555-2303 

HLMP-6820-010* 

Green/SV Resistor lamp 

555-2401 

HLMP-6400-010* 

Yellow 

655-2403 

HLMP-672Ch010* 

Yellow/SV Resistor lamp 


*Please contact your nearest H.P. Components representative for pricing and delivery. 


Absolute Maximum Ratings and Other 
Electrical/Optical Characteristics 

The absolute maximum ratings and typical device charac¬ 
teristics are identical to those of the Subminiature lamps 
listed here. For information about these characteristics, see 
the data sheets of the equivalent Subminiature lamp. 
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HEWLETT 

PACKARD 


•M (3 mm) RIGHT ANCLE ARRAYS 

HIGH EFFICIENCY RED HCIVIP-1301 Opllon 104 
YELLOW HLMP-1401 Option 104 
C#EN ll|p-lib3 Opllon 104 


TECHNICAL DATA JANUARY 1986 


Features 

• IDEAL FOR PC BOARD STATUS INDICATION 

• STANDARD 4 ELEMENT CONFIGURATION 

• EASY HANDLING 

• EASY FLUX REMOVAL 

• HOUSING MEETS UL 94V-0 FLAMMABILITY 
SPECIFICATIONS 

• OTHER CATALOG LAMPS AVAILABLE 


Description 


These 4 element right angle arrays incorporate tinted 
diffused standard lamps for a good balance of viewing 
angle and intensity. Single units are held together by a 
plastic tie bar. The leads of each member of the array are 
spaced on 2.54mm (0.100 in) centers. Lead spacing 
between adjacent lamps in the array is on 2.03 mm (0.080 
in) centers. These products are designed to be used as 
back panel diagnostic indicators and logic status indicators 
on PC boards. 


Package Dimensions 






Ordering information 

Use the option code 104 in addition to the base part number 
to order these arrays. Arrays from 2 to 8 elements In length 
and special lamp color combinations within an array are 
also available. Please contact your nearest Hewlett-Packard 
Components representative for ordering information on 
these special items. 




18.42 (0.725 ) 
18.16 {0.715}" 


4.70 (0.185) 
4.46 (0.175) 



O O © © f 

^ ^ 


6.43 (0.253) 
6.27 (0,247) 




8.51 (0.335) 
8.26 (0.325) 


2.54 NOMINAL 
( 0 . 100 ) 


2.03 NOMINAL 
(0.080) 



3.43 (0.135) MIN. 


0.46 (0.018) 
"SQUARE NOMINAL 


DIMENSIONS IN MILLIMETRES AND INCHES. 
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Features 

• INTEGRAL CURRENT LIMITING RESISTOR 

• TTL COMPATIBLE 

Requires no External Current Limiter with 
5 Volt/12 Volt Suppiy 

• COST EFFECTIVE 

Saves Space and Resistor Cost 

• WIDE VIEWING ANGLE 

• AVAILABLE IN ALL COLORS 

Red, High Efficiency Red, Yellow and 
High Performance Green in T-1 and 
T-1 3/4 Packages 


INTEGRATED RESISTOR LAMPS 
5 Volt and 12 Volt Series 
in T'1 and T*1 3/4 Packages 
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Description 


The 5 volt and 12 volt series lamps contain an integral cur¬ 
rent limiting resistor in series with the LED. This allows the 
lamp to be driven from a 5 volt/12 volt source without an 
external current limiter. The red LEDs are made from 
GaAsP on a GaAs substrate. The High Efficiency Red and 
Yellow devices use GaAsP on a GaP substrate. 


The green devices use GaP on a GaP substrate. The dif¬ 
fused lamps provide a wide off-axis viewing angle. 

The T-1 3/4 lamps are provided with sturdy leads suitable 
for wire wrap applications. The T-1 3/4 lamps may be front 
panel mounted by using the HLMP-0103 clip and ring. 


Color 

P/N 

HLMP- 


1 1100 


1120 

H6Q 

3105 


3112 

Hioh 

1600 

niyi 1 

1601 

Ivy 

3600 

neu 

3601 


1620 


1621 

Yellow 

3660 


3651 


1640 

High 

PfirformanPA 

1641 

I twl 11 ICll 

Green 

3680 


3681 


Package 

T-1 Tinted Diffused 
T-1 Untinted Diffused 

T-1 3/4 Tinted Diffused 

T-1 Tinted Diffused 

T-1 3/4 Tinted Diffused 

T-1 Tinted Diffused 

T-1 3/4 Tinted Diffused 

T-1 Tinted Diffused 

T-1 3/4 Tinted Diffused 


OpeiiflBg 

Voltage 

5 

5 

5 

12 

5 

12 

5 

12 

5 

12 

5 

12 

5 

12 

5 

. 


Iv filed 1 

Min. 

Typ. 

0.8 

1.5 

0.8 

1.5 

1.0 

2.0 

1,0 

2.0 

1.5 

4.0 

1.5 

4.0 

1.5 

4.0 


ae i/ 2 m 

Package 

Outline 

60° 

A 

60^ 

A 

75° 

B 

75° 

8 

60° 

A 

65° 

8 

60° 

A 

75° 

8 

60^ 

A 

75° 

B 


Notes: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 
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Absolute Maximum Ratings at Ta = 25° C 


Red/HER/Yellow Red/HER/Yellow 


DC Forward Voltage (Ta= 25°Q 
Reverse Voltage (1 r “100 juA) 

Operating Temperature Range 
Storage Temperature Range 
Lead Soldering Temperature 


5 Volt Lamps 

7.5 Voltsi2l 


12 Volt Lamps 

15 Voltsl^i 


Green 

5 Volt Lamps 

7.5 Voltst^i 


GaAsP 3 Volts GaAsP 3 Volts GaAsP 3 Volts 


Gap I 5 Volts 
-40°Cto 85° C 
-^5°CtOl00°C 


-40°CtO 85° C 
-55° C to 100^ C 


GaP I 5 Volts 
-20°CtO 85° G 
-55°Cto 100°C 


Green 

12 Volt La^ps 

15 Voltst^! 


-20°Cto 85° C 
-55°Cto!00°C 


260° C for 5 seconds 


Notes: 

2. Derate from Ta = 50°C at 0.071 V/°C, see Figure 3. 


2. Derate from Ta = 50° C at 0.071 V/°C, see Figure 3. 3, Derate from Ta = 50° C at 0.086V/°C, see Figure 4. 

Electrical/Optical Characteristics at Ta = 25° C 




Red 

High 

Efficiency Red 

Yellow 

Green 



Symbol 

Parameter 

Min. 

Typ. 

Max, 

Min, 

Typ 


Min. 

Typ. 

Max. 

Min. 

Typ, 

Max. 

Units 

Test Conditions 

h> 

Peak Wavelength 


655 



635 



583 



565 


nm 


Ad 

Dominant Wavelength 


64S 



626 



185 



569 


nm 

Note 4 

lky2 

Spectral Line 

Halfwidth 


24 



40 



36 



"28 


nm 


(-)JC 

Thermal Resistance 


120 



120 



120 



120 


°C/W 

Junction to Cathode 
Lead (ypte 6) 

(•>JC 

Thermal Resistance 


95 



95 



95 



95 


°C/W 

junction to Cathode 
Lead (Note 7) 

If 

Forward Current 12 V 
Devices 


13 

20 


13 

20 


13 

20 


13 

20 

mA 

Vf==^12V 

If 

Forward Currents V 
Devices 


13 

20 


10 

15 


10 

16 


12 

15 

i mA 

Vf-5 V 

^v 

Luminous Efficacy 


65 



145 



600 



595 


lumen 

/watt 

Notes 

Vr 

Reverse Breakdown 
Voltage 

3.0 



5.0 



6.0 



5.0 



; V 

lR-100 aA 


Notes: 

4. The dominant wavelength, Xd, is derived from the CIE 
chromaticity diagram and represents the single wavelength 
which defines the color of the device. 

5. Radiant intensity, \q, in watts/steradian, may be found from the 

Package Dimensions 


equation le = lv/r?v. Where Iv is the luminous intensity in 
candelas and rjy is the luminous efficacy in lumens/watt. 

6. For Figure A package type. 

7. For Figure B package type. 


9,19 (.3e2) 
89 <-Q35> 8,43 (.532) 

.64 (.025) 1 


I 

1.32 (.OSZ) 
1J021.0401 
0.64 (.0251 
•4--SQUARE 
NOMINAt 


Figure A. T-1 Package 


NOTCS; 

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES). 

2. AN EPOXY MENISCUS MAY EXTEND ABOUT Imtn 
(.040") DOWN THE LEADS( 


itDi) 

T/I 5.6 (.2201 


Figure B. T-1 3/4 Package 
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Ta - ambient temperature -°c 


Ta - AMBIENT TEMPERATURE - “C 


Figure 3. Maximum Aiiowed Applied Forward Voltage vs. 
Ambient Temperature R0 ja = 175°C/W. 5 Volt 
Devices 


Figure 4. Maximum Allowed Applied Forward Voltage vs. 

Ambient Temperature R0 ja = 175® C/W. 12 Volt 
Devices 




■EkBII 



10° 20° 30° 40° 50° 60° 70° 80° 90° 100° 




Figure 5. Relative Luminous Intensity vs. Angular Displacement Figure 6. Relative Luminous Intensity vs. Angular Displacement 
for T-1 Package for T-1 3/4 Package 
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RELATIVE Iv 
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Wk’JM HEWLETT 
mLUM PACKARD 


SUBMINIATURE RESISTOR LAMPS 
5 VOLT 4 mA AND 5 VOLT 
10 mA SERIES 


Features 

• INTEGRAL CURRENT LIMITING RESISTOR 

• TTL AND LSTTL COMPATIBLE 

• REQUIRES NO EXTERNAL RESISTOR WITH 
5 VOLT SUPPLY 

• SPACE SAVING SUBMINIATURE PACKAGE 

• WIDE VIEWING ANGLE 

• CHOICE OF CURRENT LEVEL, 4 mA or 10 mA 

• AVAILABLE IN HIGH EFFICIENCY RED, 
YELLOW, AND GREEN 

• IDEALLY SUITED FOR PORTABLE OR SPACE 
CONSTRAINED APPLICATIONS 


Description 

The subminiature resistor lamps contain an integral current 
limiting resistor in series with the LED. This allows the lamp 
to be driven from a 5 volt source without an external current 
limiter. The high efficiency red and yellow devices use 
GaAsP on a GaP substrate. The green devices use GaP on 
a GaP substrate. The tinted, diffused epoxy lens provides 
high on-off contrast and a wide viewing angle. The follow- 
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ing special configurations are available on request: 

1. Surface Mount Gull Wing Bend — Refer to the Surface 
Mount Gull Wing Data Sheet. 

2. Tape and Reel Packaging 

3. Special Lead Bending on 2.54 mm (0.100 in.) and 5.08 
mm (0.200) in Centers 


Device selection Guide 



High Efficiency Red 

Yellow 

Green 

5 Volt, 10 mA 

HLMP-6600 

HLMP-6700 

HLMP-6800 

5 Voft, 4 mA 

HLMP-6620 

HLMP-6720 

HLMP-6820 
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Package Dimensions 


0.46 (0.018) 
0.56 (0.022) 


1i.4(0.45HV)ll5M 0,46 ( 0.013) j 1 

‘^OTHSIDES"! 0 56(0,022)"~*1 



0.89 m035) 

1.14(0.045) 

n " I 0.18 (0.007) 

i I, 0.23 (0.009) 


0.76 (Qj030)ri 


0.94 (0.037) 
"1.24(0.049) 


1.91 (0.075)/ 
tVlAX. / 


y 1.27 ( 0.050 ) 
\l.40 (0.055) 


j 1.52 ( 0,060 ) 
^ 1,78(0.070) 



2.92(0.115) 
1 MAX. 


TOP VIEW 


NOTES 

1. AU DIMENSIONS AftE IN MILLIMETRES (INCHES) 

2. OF»TIONAL LEAD FORM AVAILABLE. 


Y ^ 1.91 ( 0.075 ) 
^2.16(0.085)'^ 

2 . 64 ( 0 . 100 ) 

^ NOM. ^ 

SIDE VIEW 


L 2.08 ( 0.082) 

“’2.34 (0.092) 


END VIEW 


Absolute Maximum Ratings at Ta = 25°C 


DC Forward Voltage 
Reverse Voltage (Ir - IOO/ 2 A) 
Operating Temperature Range 


Storage Temperature Range 

Lead Soldering Temperature 
1.6 mm (0.063 in.) From Body 


HLMP^600/66M 

6700/6720 

High Efficiency Red/Yellow 

6 Volts 
__ 

_ -55°Cto100°C 

260^ C for 3 Seconds 


HLIVIP-6800/6820 

Green 

6 Volts 
5 Volts 

”20°Cto 85'^C 


Electrical/Optical Characteristics at Ta = 25 °C 


Higii ilfllency Red 




I HllVIP-6600 j 

1 HLiyiP-6620 

t HLMP‘6700 1 

1 HlMP-6720 1 

HLMP-6800 I 

1 hlMp®o I 



Symbol 

Para(t)eter 

Min. 

Typ. 

Max, 

Mia 

TVP* 

Max. 

Min. 

Typ.; 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Units 

Test Conditions 

k 

Axial Lummous 

Inlensily 

13 

50 ! 


0.8 

2,0 


14 

5-0 


0.9 

20 


16 

5,0 


08 

2.0 


mcd 

Vj; - 5 Volts 
(See Figure 2) 

2 ku 2 

Included Angle Between 
Half Luminous 

Intensity Points 


90^ 



90^ 



90"; 



90" 



90" 



90" 



Note 1 

(See Figure 3 

hp 

Peak Wavelength 


6351 



635 



583 



583: 



565 



565 


nm 



Dominant Wavelength 


624 



624 



586 



586 



572 



572 


nm 

Note 2 


Spectral Line 

Halfwidth 


40 



40 



36 



36 



28 



28 


nm 



Thermal Resistance 


120 



120 



120 



120^ 



120 



120 


"C/W 

Junction to 
Cathode Lead 

If 

Forward Current 


9.6 



3.5 

5 


9.6 

13 


3.5 

_ 


9.6 

13 


3.5 

5 

mA 

Vp^ 5 Volts 
(See Figure 1) 

Vr 

Reverse Breakdown 
Voltage 

IF 



5.0 



_ 



5 . 0 ' 



50 



5.0 



V 

Ij^- 100 ^A 


Luminous Efficacy 


145 



145 



500 



500 



595 



596 


Im/w 

Note 3 


Notes: 

1. 2 (-)i /2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. The dominant wavelength is derived from the CIE chromaticity diagram and represents the single wavelength which defines the color 
of the device. 

3. Radiant intensity in watts/steradion, may be found from the equation le = Iv/ryv, where Iv is the luminous intensity in candelas and tjv is 
the luminous efficacy in lumens/watt. 
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If - FORWARD CURRENT - mA 
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HEWLETT 

rtvcK/^iiD 


RECTANGULAR SOLID STATE LAMPS 

HIGH EFFICIENCY RED 

HLMP-0300/0301 

YELLOW 

HLMP-0400/0401 

IMIGH PERFORMANCE GREEN 

HLMP-0503/0504 


Features 


RECTANGULAR LIGHT EMITTING SURFACE 
FLAT HIGH STERANCE EMITTING SURFACE 

STACKABLE ON 2.54 MM (0.100 INCH) 
CENTERS 

IDEAL AS FLUSH MOUNTED PANEL 
INDICATORS 

IDEAL FOR BACKLIGHTING LEGENDS 
LONG LIFE: SOLID STATE RELIABILITY 

CHOICE OF 3 BRIGHT COLORS 
HIGH EFFICIENCY RED 
YELLOW 

HIGH PERFORMANCE GREEN 

IC COMPATIBLE/LOW CURRENT 
REQUIREMENTS 


Description 


The HLMP-030X, -040X, -050X are solid state lamps 
encapsulated in an axial lead rectangular epoxy package. 
They utilize a tinted, diffused epoxy to provide high on-off 
contrast and a flat high intensity emitting surface. Border¬ 
less package design allows creation of uninterrupted light 
emitting areas. 

The HLMP-0300 and -0301 have a high efficiency red 
GaAsP on GaP LED chip in a light red epoxy package. This 
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lamp’s efficiency is comparable to that of the GaP red, but 
extends to higher current levels. 

The HLMP-0400 and -0401 provide a yellow GaAsP on GaP 
LED chip in a yellow epoxy package. 

The HLMP-0503 and -0504 provide a green GaP LED chip in 
a green epoxy package. 


Package Dimensions 


Axiai Luminous intensity 



TOP VIEW 
(LIGHT 
EMITTING 
SURFACE) 


NOTES; 0 

1. ALL DIMENSIONS ARE IN ^ 

MILLIMETRES (INCHES). 

2. AN EPOXY MENISCUS MAY EXTEND 
ABOUT 1mm (.040") DOWN THE 
LEADS. 



2.54 (.100) NOMINAL 



Part 

ly (lied) @ 

20 mA DC 

Color 

Number 

Min; 

Typ. 

High 

HLMP-0300 

1.0 

2.5 

Efficiency 

Red 

HLM P-0301 

2.5 

5.0 

Yellow 

HLMP-0400 

1.5 

2.5 


HLMP-0401 

3.0 

6.0 

High 

P p f f (T r m 3 n 

1 HLMP-0503 

1.5 

2.5 

Ivi IHCll 

Green 

HLMP-0504 

3.0 

5.0 


BOTTOM VIEW 
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Absolute Maximum Ratings at = 25°C 


Parameter 

HLMP-0300/-0301 

HLMP-0400M1 

HLMP1503/-0504 

Units 

Peak Forward Current 

90 

60 

90 

mA 

Average Forward Current^] 

25 

20 

25 

mA 

DC Currently] 

30 

20 

30 

mA 

Power Dissipation^^! 

135 

as 

135 

mW 

Reverse Voltage Or - 100 fxA) 

5 

5 

6 

V 

Transient Forward CurrentHI dO Pulse) 

500 

500 

500 

mA 

Operating Temperature Range 

-^5 to+100 

-55 to+100 

-*20 to +100 


Storage Temperature Range 

-55 to+100 

Lead Soldering Temperature 

[1.6 mm (0.063 in.) from body] * 

260° C for 5 seconds 


NOTES: 

1. See Figure 5 to establish pulsed operating conditions. 

2. For Red and Green Series derate linearly from 50° C at 
0.5 mA/°C. For Yellow Series derate linearly from 50° C 
at0.2mA/°C. 

3. For Red and Green series derate power linearly from 25° C at 
1.8 mW/°C. For Yellow series derate power linearly from 
50°C at 1.6 mW/°C. 


4. The transient peak current is the maximum non-recurring 
peak current that can be applied to the device without 
damaging the LED die and wirebond. It is not recommedned 
that the device be operated at peak current beyond the peak 
forward current listed in the Absolute.Maximum Ratings. 


Electrical/Optical Characteristics at Ta=25°C 


Symbol 

Description 

HLMP-0300/-0301 

HLMP*O4d0/-0401 

HtMP-05d3/-0504 




EBl 

Max. 




Min. 

Typ. 

Max. 

201/2 

Included Angle 

Between Half 

Luminous intensity 
Points 

■ 


■ 

■ 

imiii 

1 


100 


Deg. 

Note 1, Figure 6. 

xp 

Peak Wavelength 



■ 


mm 



565 


nm 

Measurement at 
Peak 

ko 

Dominant Wavelength 


626 



Ea 



569 


■B 



Spectral Line Halfwidth 


40 



111111111^^ 



28 


wam 


TS 

Speed of Response 

■i 

90 



90 


■■ 

500 




c 

Capacitance 


16 



18 



18 



VF^0;f===1 MHe 



■ 

120 



120 

■ 


120 


°C/W 

Junction to 
Cathode Lead 

Vf 

Forward Voltage 

H 

2.2 

a.o 

1.6 


■ 

1.6 


■ 

V 


Vr 

Reverse Breakdown 
Voltage 

5.0 



5.0 



5.0 



V 

fa-lOOpA 


Luminous Efficacy 


145 



500 



595 

_ 

Im/W 

Note 3 


NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. The dominant wavelength, Xd. is derived from the CIE chromaticity diagram and represents the single wavelength which defines the 
color of the device. 

3. Radiant intensity, U, in watts/steradian, may be found from the equation Ie=lv/i 7 v, where Iv is the luminous intensity in candelas and 
rjy is the luminous efficacy in lumens/watt. 
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WAVELENGTH-nm 


Figure 1. Relative Intensity vs. Wavelength. 


High Efficiency Red, Yellow and Green Rectangular Lamps 



Vf - FORWARD VOLTAGE - V 


Figure 2. Forward Current vs. Forward 
Voltage. 



Idc - DC CURRENT PER LED - mA 


Figure 3. Relative Luminous Intensity vs. 
Forward Current. 



IpEAK - peak current per led - mA 


Figure 4. Relative Efficiency (Luminous 
intensity per Unit Current) vs. Peak Current. 



Ip - PULSE DURATION - ms 


Figure 5. Maximum Tolerable Peak Current vs. Figure 6. Relative Luminous Intensity vs. Angular Displacement. 

Pulse Duration. (IQQ MAX as per MAX Ratings.) 
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HEWLETT 

PACKARD 


T-1 3/4 (5mm) 
RED SOLID STATE LAMPS 


HLMP-5000 

HlfVIP-3001 

HllVIP-3002 

HLMP-3003 

HLlVIP-3050 


TECHNICAL DATA JANUARY 1986 

Features 

• LOW COST, BROAD APPLICATIONS 

• LONG LIFE, SOLID STATE RELIABILITY 

• LOW POWER REQUIREMENTS: 20 mA @ 1.6V 

• HIGH LIGHT OUTPUT: 

2.0 mcd Typical for HLMP-3000 
4.0 mcd Typical for HLM P-3001 

• WIDE AND NARROW VIEWING ANGLE TYPES 

• RED DIFFUSED AND NON-DIFFUSED 
VERSIONS 

Description 

The HLMP-3000 series iamps are Gallium Arsenide 
Phosphide light emitting diodes intended for High Volume/ 

Low Cost applications such as indicators for appliances, 
smoke detectors, automobile instrument panels and many 
other commercial uses. 

The HLMP-3000/-3001/-3002/-3003 have red diffused 
lenses where as the HLMP-3050 has a red non-diffused 
lens. These lamps can be panel mounted using mounting 
clip HLMP-0103. The HLMP-3000/-3001 lamps have .025” 
leads and the HLMP-3002/-3003/-3050 have .018” leads. 

NOTES: 

1. The transient peak current is the maximum non-recurring peak current that 
can be applied to the device without damaging the LED die and wirebond. It 
is not recommended that the device be operated at peak currents beyond the 
peak forward current iisted in the Absolute Maximum Ratings. 


Package Dimensions 




Absolute Maximum Ratings 
at Ta = 25°C 


Parameter 

3000 Series 

Units 

Power Dissipation 

100 

mW 

DC Forward Current (Derate 
linearly from 50® C at 0.2 mA/® C) 

50 

mA 

Average Forward Current 

50 

mA 

Peak Operating Forward Current 

1000 

mA 

Reverse Voltage (Ir = 100 a A) 

3 

V 

Transient Forward Currentl'’! 

(10 ixSQC Pulse) 

2000 

mA 

Operating and Storage Temp¬ 
erature Range 

-55®Cto+100®C 

Lead Solder Temperature (1.6 mm 
[0.063 inch] below package base) 

260® C for 5 seconds 









Electrical Characteristics at Ta=25°C 


Symbol Description _ 

~lv Luminous Intensity 


Included Angle Between 
'Half Luminous 
Intensity Points 
Peak Wavelength 

Dominant Wavelength 

Spectral Lipe Halfwidth 

Speed of Response 

Capacitance 

Thermal Resistance 

Forward Voltage 


Reverse Breakdown 
Voltage 


Device HLMP- 

Min. 

Typ. 

Max. 

Units 

Test Conditions 

3000/3002 

1.0 

2.0 


mcd 

If = 20 mA 

3001/5003 

2.0 

4.0 


mcd 

If = 20 mA 

3050 

1.0 

2.5 


mcd 

If = 20 mA 

3000/3002 


75 


Deg. 

If = 20 mA 

3001/3003 


75 




3050 


24 




3000/3002 


655 


nm 

Measurement at Peak 

3001/3003 


655 




3050 


655 




3000/3002 

3001/3003 


648 


nm 


3050 






3000/3002 

3001/3003 


24 


nm 


3050 






3000/3002 

3001/3003 


10 


ns 


3050 






3000/3002 

3001/3003 


100 


pF 

Vf = 0, f = 1 MHz 

3050 






3000/3001 


95 


‘’C/W 

Junction to Cathode Lead 

3002/3003 


120 




3050 


120 




3000/3002 

3001/3003 

1.4 

1.6 

2.0 

V 

If = 20 mA (Fig. 2) 

3050 






3000/3002 

3001/3003 

3.0 

10 


V 

Ir = 100 /xA 

3050 








Vp - FORWARD VOLTAGE - VOLTS 

Figure 1. Forward Current Versus Forward Voltage 


__ HLr^^pOO/OI/OZ/OS 

^ \ ___ 

■ "I 20° 40“ 60° 80° 100° 

Figure 3. Relative Luminous Intensity Versus Angular 
Displacement. 



If - FORWARD CURRENT - mA 

Figure 2. Relative Luminous Intensity Versus Forward Current 





RED 

Ta = 25’C 



J 

\ 



500 550 600 650 700 750 

WAVELENGTH -nm 

Figure 4. Relative Luminous Intensity Versus Wavelength. 
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Features 

• HIGH INTENSITY 

• CHOICE OF 5 BRIGHT COLORS 

High Efficiency Red 

Orange 

Yellow 

High Performance Green 
Emerald Green 

• POPULAR T-IY 4 DIAMETER PACKAGE 

• SELECTED MINIMUM INTENSITIES 

• WIDE VIEWING ANGLE 

• GENERAL PURPOSE LEADS 

• RELIABLE AND RUGGED 

• AVAILABLE ON TAPE AND REEL 

Description 

This family of T-iy4 lamps is widely used in general purpose 
indicator applications. Diffusants, tints, and optical design 
are balanced to yield superior light output and wide viewing 
angles. Several intensity choices are available in each color 
for increased design flexibility. 

Package Dimensions 



NOTSS. 

1. ALLOJMiENiStOfitSARE W MILLIMETFtES {INCHES). 

2. an EEOXY meniscus MAy EXTEND ABOUT 1mm 
{.040") OOV»N THE LEADS. 



Part 

Number 

HLMP- 

Application 

Minimum 
Intensity 
(mcd) at 10mA 

Color 

(Material) 

3300 

Genera! Purpose 

2.1 

High 

Efficiency 
Red 
(GaAsP 
on GaP) 

3301 

High Ambient 

4.0 

3762 

Premium Lamp 

8.0 

D400 

Genera! Purpose 

2.1 

Orange 
(GaAsP 
on GaP) 

D401 

High Ambient 

4.0 

3400 

Genera! Purpose 

2.2 

Yellow 
(GaAsP 
on GaP) 

3401 ^ 

High Ambient 

4.0 

3862 

Premium Lamp 

8,0 

3502 

General Purpose 

1.6 

Green 

(Gap) 

565 nm 

3507 

High Ambient 

4.2 

3962 

Premium Lamp 

8.0 

D600 

General Purpose 

1.6 

Emerald 

Green 

(GaP) 

565 nm 

D601 

High Ambient 

4,2 
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Electrical Characteristics at Ta = 25°C 


--- 

Symbol 

Description 

Oivice 

HLMP- 

Min. 

tVp- 

Max. 

Units 

Test Conditions 

... 

Iv 

Luminous Intensity 

High Efficiency Red 

3300 

3301 

3762 

23 

4.0 

8.0 

3.6 

7.0 

15.0 


mcd 

If== 10 mA 

Orange 

D400 

D401 

2.1 

4.0 

3.5 

7.0 


Yellow 

3400 

3401 

3862 

2.2 

4.0 

8.0 

4.0 

8.0 

12.0 


Green 

3602 

3507 

3962 

1.6 

4.2 

8.0 

2,4 

5.2 

11.0 


Emerald Green 

D600 

D601 

1.6 

4.2 

3.0 

6.0 


201/2 

Including Angle 

Between Half 

Luminous Intensity 

Points 

High Efficiency Red 


65 


Deg. 

Ip - 1Q,mA 

See Note 1 

Orange 


75 


Yellow 

Green 

Emerald Green 

Apeak 

Peak Wavelength 

High Efficiency Red 
Orange 

Yellow 

Green 

Emerald Green 

! 

635 

612 

583 

565 

565 


nm 

Measurement at Peak 

Ad 

Dominant Wavelength j 

High Efficiency Red 
Orange 

Yellow 

Green 

Emerald Green 


626 

608 

585 

569 

556 


nm 

See Note 2 

TS 

Speed of Response 

High Efficiency Red ! 
Orange 

Yellow 

Green 

Emerald Green 


90 

280 

90 

500 

4000 


ns 


c 

Capacitance 

High Efficiency Red 
Orange 

Yellow 

Green 

Emerald Green 


16 

4 

18 

18 

35 


pF 

Vf - 0; f = 1 MHz 


Thermal Resistance 

All 


140 


®C/W 

Junction to Cathode 
Lead at Seating Plane 

Vf 

Forward Voltage 

HER/Orange 

Yellow 

Grn/Emerald Grn 

1.6 

1.5 

1.6 ' 

2.2 

2.2 

2.3 

3.0 

3.0 

3.0 

i 

I 

V 

Ip” 10 mA 

Vr 

Reverse Breakdown Volt 

Alt 

5.0 



V 

Ir-100 mA 

7?V 

Luminous Efficacy 

High Efficiency Red 
Orange 

Yellow 

Green 

Emerald Green 


145 
262 ^ 
500 
595 
656 : 


lumens 

See Note 3 

Watt 


NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the 
color of the device. 


3. Radiant intensity, le, in watts/steradian, may be found from the equation Ig = ly/^v- where l^ is the luminous intensity in candelas and rjy 
is the luminous efficacy in lumens/watt. 










Absolute Maximum Ratings at Ta = 25°G 


Parameter 

HER/Orange 

Yellow 

Cm/Emerald Gm 

Units 

Peak Forward Current 

90 

60 

90 

mA 

Average Forward Current^'’^ 

26 

20 

25 

mA 

DC Current^^^ 

30 

20 

30 

mA 

Power Dissipation^^^ 

135 

85 

135 

mW 

Reverse Voltage (ip ~ 100 pAI 

5 

6 

5 

V 

Transient Forward Current^'^i {10 Pulse) 

500 

500 

500 

mA 

Operating Temperature Range 

’""*55 to 00 

-^5 to 4100 

-20 to 4100 

OQ 

Storage Temperature Range 



-55 to 4100 


Lead Soldering Temperature 11.6 mm (0.063 in.) from body] 

1 260” C tor 5 seconds 


NOTES; 

1. See Figure 5 (Red/Orange), 10 (Yellow) or 15 (Green/Emerald Green) to 4. The transient peak current is the maximum non-recurring peak current 

establish pulsed operating conditions. that can be applied to the device without damaging the LED die and 

2. For Red, Orange, Emerald Green, and Green series derate linearly from wirebond. It is not recommended that the device be operated at peak 

50° C at 0.5 mA/°C. For Yellow series derate linearly from 50° C at 0.2 currents beyond the peak forward current listed in the Absolute Maximum 

mA/°C. Ratings. 


3. For Red, Orange, Emerald Green, and Green series derate power linearly 
from 25° C at 1.8 mW/°C. For Yellow series derate power linearly from 
50°Cat 1.6 mW/°C. 



500 550 600 650 700 750 


Figure 1. Relative Intensity vs. Wavelength 

TIV 4 High Efficiency Red, Orange Diffused Lamps 



Vf - FORWARD VOLTAGE - V Idc - DC CURRENT PER LED - mA IpEAK - PEAK CURRENT PER LED - mA 

Figure 2. Forward Current vs. Forward Figure 3. Relative Luminous Intensity Figure 4. Relative Efficiency (Luminous 
Voltage Characteristics. vs. DC Forward Current. Intensity per Unit Current) vs. 

LED Peak Current. 



Figure 5. Maximum Tolerable Peak Current vs. Pulse Figure 6. Relative Luminous Intensity vs. Angular 

Duration. (Ipc MAX as per MAX Ratings Displacement. 
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T-1V4 Yellow Diffused Lamps 



Figure 7. Forward Current vs. Forward Figure 8. Relative Luminous Intensity Figure 9. Reiative Efficiency (Luminous 
Voitage Characteristics. vs. Forward Current. Intensity per Unit Current) vs. 

Peak Current. 



Figure 10. Maximum Tolerable Peak Current vs. Pulse 
Duration. (Iqq MAX as per MAX Ratings) 


Figure 11. Relative Luminous Intensity vs. Angular 
Displacement. 


T-iy4 Green, Emerald Green Diffused Lamps 



Figure 12. Forward Current vs. Forward Figure 13. Relative Luminous Intensity Figure 14. Reiative Efficiency (Luminous 
Voltage Characteristics. vs. DC Forward Current. Intensity per Unit Current) vs. 

Peak LED Current. 
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HEWLETT 

PACKARD 


T-1 3/4 (5mm) LOW PROFILE 
SOLID STATE LAMPS 


RED • HLIVIP-3200 SERIES 
HIGH EFFICIENCY RED • HLMP-3350 SERIES 
YELLOW • HLMP-3450 SERIES 
HIGH PERFORMANCE GREEN • HLMP-3550 SERIES 


TECHNICAL DATA JANUARY 1986 


Features 

• HIGH INTENSITY 

• LOW PROFILE: 5.8mm (0.23 in) NOMINAL 

• T-1 % DIAMETER PACKAGE 

• DIFFUSED AND NON-DIFFUSED TYPES 

• GENERAL PURPOSE LEADS 

• 1C COMPATIBLE/LOW CURRENT 
REQUIREMENTS 

• RELIABLE AND RUGGED 


Description 

The HLMP-3200 Series are Gallium Arsenide Phosphide 
Red Light Emitting Diodes with a red diffused lens. 

The HLMP-3350 Series are Gallium Arsenide Phosphide on 
Gallium Phosphide High Efficiency Red Light Emitting 
Diodes. 

The HLMP-3450 Series are Gallium Arsenide Phosphide on 
Gallium Phosphide Yellow Light Emitting Diodes. 

Package Dimensions 




The HLMP-3550 Series are Gallium Phosphide Green Light 
Emitting Diodes. 

The Low Profile T-1 % package provides space savings and 
is excellent for backlighting applications. 


Part 

Number 

HLMP- 

Application 

Lens 

Color 

3200 

Indicator — 
General Purpose 

Tinted 

Diffused 

Wide Angle 

Red 

3201 

Indicator ~ 

High Brightness 

3350 

Indicator — 
General Purpose 

Tinted 

Diffused 

Wide Angle 

High 

' Efficiency 

Red 

3351 

Indicator — 

High Brightness 

3365 

General Purpose 
Point Source 

Tinted 

Non-diffused 
Narrow Angle 

3366 

High Brightness 
Annunciator 

3450 

Indicator — 
General Purpose 

Tinted 

Diffused 

Wide Angle 

Yellow 

3451 

Indicator — 

High Brightness 

3465 

General Purpose 
Point Source 

Tinted 

Non-diffused 
Narrow Angle 

3466 

High Brightness 
Annunciator 

3553 

Indicator — j 

General Purpose 

Tinted 

Diffused 

Wide Angle 

Green 

3554 

Indicator — 

High Brightness 

3567 

General Purpose 
Point Source 

Tinted 

Non-diffused 
Narrow Angle 

3568 

High Brightness 
Annunciator 
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Absolute Maximum Ratings at Ta=25°C 


Parameter 

Peak Forward Current 
Average Forward Currentlyi 

DC Clirrentiy , _ |||||i 

Power Dissipationt^l 
Reverse Voltage (Ir = 100 juA) 

Transient Forward Current!^! 

(10 jusec Pulse) 

Operating Temperature Ran get 
Storage Temperature Range 

Lead Soldering Temperature 
[1.6 mm (0.063 in.) from body] 


3200 Series 

3350 Series 

3450 Series 

3550 Series 

Units 

1000 


60 

90 1 

mA 

50 

25 

lllllll 

25 

mA 


30 


30 

mA 

100 

13| 

Ilfs:.. 35 

135 

mW 

3 

1 5 S 

"iir 

lilt:::: 

■IPI:::::::::::. 

2000 

500 

500 

500 

mA 

-55 to+100 

-55 to+100 1 

-55 to+100 

^20 to +100 
-55 to +100 

°C 


260° C for 5 seconds 


NOTES: 

1. See Figure 5 (Red), 10 (High Efficiency Red), 15 (Yellow) or 20 (Green) to establish pulsed operating conditions. 

2. For High Efficiency Red and Green Series derate linearly from 50° C at 0.5 mA/°C. For Red and Yellow Series derate linearly from 
50°C atO.2 mA/°C. 

3. For High Efficiency Red and Green Series derate power linearly from 25°C at 1.8 mW/°C. For Red and Yellow Series derate power 
linearly from 50° C at 1.6 mW/° C. 

4. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED 
die and wirebond. It is not recommended that the device be operated at peak current beyond the peak forward current listed in the 
Absolute Maximum Ratings. 



Figure 1. Relative Intensity versus Wavelength. 
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RED HLMP-3200 SERIES 
Electrical Specifications at Ta=25°C 


Symbol 

Description 

Device 

HLMP- 

Min. 

Typ. 

Max. 

Units 

Test Conditions 

Iv 

Axial Luminous 

Intensity 

3200 

1.0 

2.0 


mcd 

If = 20 mA (Figures) 

320,1 

2.0 

4.0 


201/2 

Included Angle Between 
Half Luminous Intensity 
Points 



60 


deg. 

Note 1 (Figure 6) 

Xp 

Peak Wavelength 



655 


nm 

Measurement at Peak (Fig. 1) 

Ad 

Dominant Wavelength 



648 


nm 

Note 2 

iXAl/2 

Spectral Line Halfwidth 



24 


nm 


rs 

Speed of Response 



10 


ns 


C 

Capacitance 



100 


pF 

VF-0;f-1 MHz 

0JC 

Thermal Resistance 



120 


“C/W 

Junction to Cathode Lead 

Vf 

Forward Voltage 


1.4 

1.6 

, 2.0 

V 

Ip == 20 mA (Fig. 2) 

Vr 

Reverse Breakdown 
Voltage 

, 

3 ^ 

10 


V 

Ir-=100 juA 

Vy 

Luminous Efficacy 



65 ; 


Im/W 

Notes 


Notes: 1. dy^ is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 2. Dominant wavelength, \cl' 's derived from the CiE 
chromaticity diagram and represents the single wavelength which defines the color of the device. 3. Radiant Intensity Ig, in watts/steradian may be found 
from the equation Ig = ly/hv. where ly is the luminous intensity in candelas and is the luminous efficacy in lumens/watt. 




Figure 2. Forward Current versus 
Forward Voltage. 


Figure 3. Relative Luminous Intensity 
versus Forward Current. 


Figure 4. Relative Efficiency 
(Luminous Intensity 
per Unit Current) 



versus Peak Current. 



Figure 5. Maximum Tolerable Peak Current versus Pulse 
Duration. (Iqc I^AX as per MAX Ratings) 
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Figure 6. Relative Luminous intensity versus 
Angular Displacement. 


















HIGH EFFICIENCY RED HLMP-3350 SERIES 
Electrical Specifications at Ta=25°C 


Symbol 

Description 

Device 

HLMP- 

Min. 

Typ. 

Max. 


Test Conditions 

Iv 

Axial Luminous Intensity 

3350 

2.0 

3.5 


mcd 

If -10 mA (Fig. 8) 



3351 

5.0 

7.0^ 






3365 

7.0 

io4l 





1 

3366 

12.0 

18.0 




201/2 

Included Angle Between 

3350 


50 


Deg. 

Ndlel (Fig. 11) 


Half Luminous Intensity 

3351 


50 





Pifnts 

3365 


45 






3366 


45 




Xp 

Peak Wavelength 


635 


nm 

Measurement at Peak (Fig. 

Xd 

Dominant Wavelength 


626 


nm 

i^ote 2 

AXi/2 

Spectral Line Halfwidth 


40 


nm 


r$ 

Speed of Response 


90 


ns 


0 

Capacitance 


16 


pF 

VF = 0;f=1 MHz 

0JC 

Thermal Resistance 


120 


°C/W 

Junction to Cathode Lead 

Vf 

Forward Voltage 

1.5 

2.2 

30 

V 

IF--10 mA (Fig. 7) 

Vr 

Reverse Breakdown 


5.0 



* V 

|R = 100 /iA 


Voltage 







nv 

1 Luminous Efficacy | 


145 


Im/W 

Notes 


Notes: 1. is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 2. Dominant wavelength, Xj, is derived from the ClE 
chromaticity diagram and represents the single wavelength which defines the color of the device. 3. Radiant Intensity Ig, In watts/steradian may be found 
from the equation Ig = lyMy* where ly is the luminous intensity in candelas and rjy is the luminous efficacy in lumens/watt. 



- FORWARD VOLTAGE - V 

Forward Current versus 
Forward Voltage. 



0 5 10 15 20 25 3 

Ip - FORWARD CURRENT - mA 

Figure 8. Relative Luminous Intensity 
versus Forward Current. 



0 10 20 30 40 50 60 70 80 90 

'peak - peak current per led - mA 

Figure 9. Relative Efficiency 
(Luminous Intensity 
per Unit Current) 
versus Peak Current. 


M l I {10 KHz nillll 300 HzJ 
100 KHz K If tSXHz yflOOHz 


1.0 10 100 1000 10,000 
tp - PULSE DURATION - pis 

, Maximum Tolerable Peak Current versus Pulse 
Duration. (Ipc MAX as per MAX Ratings) 


50 | -^.. \ :J— ^vHLMP-3360/3351 - 

|, i_L 

25 — L.' . f I — 

20° 40° 60° 80° 100° 


Figure 11. Relative Luminous Intensity versus 
Angular Displacement. 
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YELLOW HLMP-3450 SERIES 
Electrical Specifications at \=2S°C 


Syinbot 

Description 

Divice 

HLMP- 

Min. 

Typ. 

Max. 

Units 

Test Conditions 

Iv 

Axial Luminous Intensity 

3450 

2.5 

4.0 


mcd 

If 10 mA (Fig. 13) 



3451 

6.0 

10.0 






3466 

6.0 

12.0 






3466 

12.0 

18.0 




2di/a 

Included Angle Between 

3450 


50 


Deg. 

Note 1 (Fig. 16) 


Half Luminous Intensity 

3451 


50 





Points 

3465 


45 






3466 


45 




Ap 

Peak Wavelength 


583 


nm 

Measurement at Peak (Fig. 1) 

<^d 

Dominant Wavelength 


585 


nm 

Note 2 

AAi/2 

Spectral Line Halfwidth 


36 i 


nm 


rs 

Speed of Response 


90 


ns 


c 

Capacitance 


18 


PF 

Vf = 0; f = 1 MHz 


Thermal Resistance 


120 


^C/W 

Junction to Cathode Lead 

Vf 

Forward Voltage 

15 

2.2 ^ 

3.0 

V 

If -10 mA (Fig. 12) 

Vr 

Reverse Breakdown 


5.0 



V 

lR-100 mA 


Voltage 







vv 

Luminous Efficacy 


500 


Im/W 

Notes 


Notes: 1. dy^ is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 2. Dominant wavelength, Xj* 's derived from the Cl E 
chromaticity diagram and represents the single wavelength which defines the color of the device. 3. Radiant Intensity Ig, in watts/steradian may be found 
from the equation Ig = lv/’?v» where ly is the luminous intensity in candelas and rjy is the luminous efficacy in lumens/watt. 



Vp - FORWARD VOLTAGE - V 


Figure 


12. Forward Current versus 
Forward Voltage. 


Ip - FORWARD CURRENT - mA 

Figure 13. Relative Luminous Intensity 
versus Forward Current. 



'peak - current - mA 

Figure 14. Relative Efficiency 
(Luminous Intensity 
per Unit Current) 
versus Peak Current. 



tp - PULSE DURATION - 

Figure 15. Maximum Tolerable Peak Current versus Pulse 
Duration. (Iqc MAX as per MAX Ratings). 


Figure 16. Relative Luminous intensity versus 
Angular Displacement 
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GREEN HLMP-3550 SERIES 
Electrical Specifications at \=25X 


Symbol 


Clll^nption HLMP 

Axial Luminous Intensity 3553 
3554 


Included Angle Between 
Half Luminous Intensity 
Points 

Peak Wavelength 
Dominant Wavelength 
Spectral Line Halfwidth 


Device 

HLMP- Min. Typ. 

3553 SF" 

3554 6J 10.0 

3567 4.2 7.0 

3568 10.6 15 0 




Units Test Conditions 

mod If -10 mA (Pig, 18) 


Deg. Note 1 (Figure 21) 


n® MllluremenLat Peak (Fig. 1) 


VF==^0;f===1 MHz 
Junction to Cathodi Ledd 


If -10 mA (Fig. 17) 
Ir - 100 fxA 


Notes; 1. dy^ is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 2. Dominant wavelength, X^l. 's derived from the CIE 
chromaticity diagram and represents the single wavelength which defines the color of the device. 3. Radiant Intensity Ig, in watts/steradian may be found 
from the equation Ig = ly/nv. where ly is the luminous intensity in candelas and rjy is the luminous efficacy in lumens/watt. 





Vf - FORWARD VOLTAGE - V 

Figure 17. Forward Current versus 
Forward Voltage. 


Ip - FORWARD CURRENT - mA 

Figure 18. Relative Luminous Intensity 
versus Forward Current. 



10 20 30 40 50 60 70 80 90 


IPEAK - peak CURRENT PER LED - mA 

Figure 19. Relative Efficiency 
(Luminous Intensity 
per Unit Current) 
versus Peak Current. 




1.0 10 100 1000 10,000 
tp - PULSE DURATION - ps 

Figure 20. Maximum Tolerable Peak Current versus Pulse 
Duration. (Iqc MAX as per MAX ratings). 







8 V 





% 





.■6—^ 


HLMP~3567/3S68 

rTiTi I. 

— 



n 1. 




V 

^ 1 [hlMP-356’3/3554] 






1- 











Figure 21. Relative Luminous Intensity versu.s 
Angular Displacement. 
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HEWLETT 

PACKARD 


T-1 (3mm) 
RED SOLID STATE LAMPS 

HLMP-1000 Series 
HLMP-1200 Series 


TECHNICAL DATA JANUARY 1986 


Features 


• WIDE VIEWING ANGLE 

• SMALL SIZE T-1 DIAMETER 3.18mm (0.125”) 

• 1C COMPATIBLE 

• RELIABLE AND RUGGED 


Description 


The HLMP-1000 is a series of Gallium Arsenide Phosphide 
Light Emitting Diodes designed for applications where 
space is at a premium, such as in high density arrays. 

The HLMP-1000 series is available In three lens configura¬ 
tions. 

HLMP-1000 — Red Diffused lens provides excellent on-off 
contrast ratio, high axial luminous intensity, and wide view¬ 
ing angle. 

HLMP-1080 — Same as HLMP-1000, but untinted diffused to 
mask red color in the “off” condition. 

HLMP-1071/-1201 — Untinted non-diffused plastic lens pro¬ 
vides a point source. Useful when illuminating external lens, 
annunciators, or photo-detectors. 


Part 

Number 

HLMP- Package & 

Lens Type 

-1000 A-Tinted 

_ Diffused 

-1002 A-Tinted 

Diffused 

-1080 A-Untinted 

Diffused 

-1071 A-Untinted 

Non-Diffused 

-1200 B-Untinted 

Non-Diffused 

-1201 B-Untinted 

Non-Diffused 


Iv (mcd) 
@20 mA 

Min. 

Typ. 

.6 

1,0 

1.5 

2.5 

.5 

1.5 

1.0 

2.0 

.5 

1,0 

1.5 

2.5 



2.54 (0.100) NOMlNAt 


Figure A. 


3.18 (.126) 

" 2.67 

-S aO (.130) MAX. 



w L 2.64 (0.100) 
^ NOMINAL 


Figure B. 

NOTES'. 

1. ALL DIMENSIONS AftE (N MILLIMETReS (INCHES). 

2. AN EPOXY MENfSCUS MAY EXTENO ABOUT Iowa 
(.040") DOWN THE LEADS. 
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Absolute Maximum Ratings at Ta = 25° C 


Pafceter 

1000 Series 

Oniisl 

Power Dissipation 

100 

mW 

DO Forward Current fi] 

50 

mA 

Average Forward Current 

>50 

mA 


Peak Operating Forward Current _ 

Reverse Voltage (Ir -100 /uA) 

Transient Forward Current!''I (10 jusec Pulse) 


Operating and Storage Temperature Range 
Lead Solder Temperature (1,6 mm [0.063 inch] below package base) 
Note: 

1. Derate linerarly from 50°C at 0.2 mA/°C. 


Eiectrical Characteristics at Ta=25°C 

SymBoT Parameters Min. Typ. 

kp Peak Wavelength 655 

\d Dominant Wavelength 648 

Spectral Line Halfwidth 24 

Ts Speed of Response 

C Capacitance 

Thermal Resistance 


Forward Voltage 


Reverse Breakdown Voltage 


2000 


-55°Cto TIOO'^C 
260° C for 5 seconds 



0 0 4 0.8 1.2 1.6 2.0 

FORWARD CURRENT - VOLTAGE CHARACTERISTICS 

Figure 1. Forward Current vs. 

Voltage Characteristic. 

HLMP-1000/-1002/-1080 


2.50 












IT- 






irn 









/ 











h/ 

r 

1 





/ 






r 



j 

0 







Ip - FORWARD CURRENT - mA 

Figure 2. Luminous Intensity vs. 

Forward Current (IF). 



Uilts Test Conditions 

nm Measurement at Peak 

nm 

ns 

___ Vp=^0,f-1 MHz 

°C/W Junction to Cathode Lead 


If - 20 mA 


V iR^IOOiuA 


HLMP-1200/-1201 

30’ TV 10* 0* W TO' 


Figure 3. Typical Relative Luminous 
Intensity vs. Angular Displacement. 
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Figure 4. Relative Luminous intensity vs. Angular Displacement. Figure 5. Relative Luminous Intensity vs. Angular Displacement. 
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HEWLETT 

PACKARD 


T“1 (3mm) 
DIFFUSED SOUP STATE LAMPS 

HIGH emCIENCY RED ♦ NLMP'1300 SERIES 
ORANGE • HLNIP-K400 SERIES 
YELLOW ♦ HLMP-1400 SERIES 
HIGH PERFORMANCE GREEN ♦ HLMP-1500 SERIES 
EMERALD GREEN • HLMP-K600 SERIES 


TECHNICAL DATA JANUARY 1986 


Features 

• HIGH INTENSITY 

• CHOICE OF 5 BRIGHT COLORS 

High Efficiency Red 

Orange 

Yellow 

High Performance Green 
Emerald Green 

• POPULAR T-1 DIAMETER PACKAGE 

• SELECTED MINIMUM INTENSITIES 

• WIDE VIEWING ANGLE 

• GENERAL PURPOSE LEADS 

• RELIABLE AND RUGGED 

• AVAILABLE ON TAPE AND REEL 


Package Dimensions 


6.35<0.2SO) I 
5 . 58 ( 02205 ^- 



3.43 (O.T3S> 
~ 2.92 fOJ tSf 


4.70(0.185) 

4.19(0T6B1 


2.76(0.110) 

2.29(0.060) 


0.45(0.018) NOMINAL- 


0.45 (0.018) NOMINAL 

NOTES: 

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES). 

2. AN EPOXY MENISC05 MAY EXTEND ABOUT 1mm 
(0.040") DOWN THE LEADS. 






Description 


This famiiy of T-1 lamps is widely used in general purpose 
indicator applications. Diffusants, tints, and optical design 
are balanced to yield superior light output and wide viewing 
angles. Several intensity choices are available in each color 
for increased design flexibility. 


Color 

(Material) 

High 

Efficiency 
Red 
(GaAsP 
on GaP) 


Part 

Number 

HLMP- 

Application 

Minimum 
intensity 
(mcd) at tOmA 

1300 

General Purpose 

to 

1301 

General Purpose 

2.0 

1302 

High Ambient 

3.0 

1385 

Premium Lamp 

6,0 

K400 

General Purpose 

to 

K401 

High Ambient 

2.0 

K402 

Premium Lamp 

3.0 

1400 

General Purpose 

to 

1401 

General Purpose 

2.0 

1402 

High Ambient 

3.0 

1465 

Premium Lamp 

6.0 

1503 : 

General Purpose 1 

to 

1523 

High Ambient 

2.6 

1585 I 

Premium Lamp 

4.0 

Keoo 

General Purpose 

to 

K601 

High Ambient 

2.0 


Orange 
(GaAsP 
on GaP) 


Yellow 
(GaAsP 
on Gap) 

Green 
(GaP) 
565 nm 

Emerald 
Green 
(Gap) 
555 nm 
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Electrical Characteristics at Ta = 25°C 


Symbol 

Description 

Device 

Min. 


Max. 

Units 

Test Conditions 

iv 

Luminous Intensity 

I i|.ib 

m iiiiiiii 

High Efficiency Red 

1300 

1301 

1385 

1.0 

2.8 

ao 

■1.0 

2.0 

2.5 

4.0 

10.0 


mcd 

g; 

If = 10 mA 

Orange 

K400 

K401 

K402 

1.0 

2.0 

2.0 

2.5 

4.0 


Yellow 

1400 

1401 

1402 

1#5 

1.0 

2.0 

3.0 

6.0 

2.0 

3.0 

4.0 

10.0 


Green 

1503 

1523 

1585 

1.0 

2.5 

4.0 

2.0 

4.0 

6.0 


Emerald Green 

K600 

»K8i 

1.0 

2.0 

2.0 

2.5 


201/2 

Including Angle 

Between Half 

Luminous Intensity 

Points 

%\ 


60 


Deg. 

If = 10 mA 

See Note 1 

^PEAK 

Peak Wavelength 

High Efficiency Red 
Orange 

Yellow 

Green 

Emerald Green 


635 

612 

583 

565 

555 


nm 

Measurement at Peak 

Xd 

Dominant Wavelength 

High Efficiency Red 
Orange 

Yellow 

Green 

Emerald Green 


626 

608 

585 

569 

556 


nm 

See Note 2 

rs 

Speed of Response 

High Efficiency Red 
Orange 

Yellow 

Green 

Emerald Green 


90 

280 

90 

500 

4000 


ns 


C 

Capacitance 

High Efficiency Red 
Opnge 

Yellow 

Green 

Emerald Green 


16 

4 

18 

18 

35 


i 

PF 

VF = 0:f = 1 MHz 

^JC 

Thermal Resistance 

All 


120 


^C/W 

Junction to Cathode 
Lead 

Vf 

Forward Voltage 

HER/Orange 

Yellow 

Grn/Emerald Grn 

1.5 

1.5 

1.6 

2.2 

2.2 

2.3 

3.0 

3.0 

3.0 

V 1 

If = 10 mA 

Vr 

Reverse Breakdown Volt | 

All 

5.0 ' 

" 



V 

Ip =" 100 fiA 

Tfy 

Luminous Efficacy 

High Efficiency Red 
Orange 

Yellow 

Green 

Emerald Green 

j 

1 

145 

262 

500 

595 

656 


lumens 

See Note 3 

Watt 


NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. The dominant wavelength, A<j, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the 
color of the device. 


3. Radiant intensity, le, in watts/steradian, may be found from the equation I© = ly/^lv where \y is the luminous intensity in candelas and 
is the luminous efficacy in lumens/watt. 









Absolute Maximum Ratings at Ta = 25°C 


Parameter 

HER/Orange 

Yellow 

Grn/Emerald Grn 

Units 

Peak Forward Current 

90 

60 

90 

mA 

Average forward Current!^^ 

25 

20 

26 

mA 

DC Currentl^^ 

30 

20 

30 

mA 

Power Dissipationf^i 

135 

85 

135 

mW 

Reverse Voltage (lp| = 100 ^A) 

5 

5 

5 

V 

Transient Forward Current^'^^ (10 fxsec Pulse) 

500 

500 

500 

mA 

Operating Temperature Range 

-65 to +100 

-55 to +100 

-20 to+100 


Storage Temperature Range 

-55 to+100 

Lead Soldering Temperature 11.6 mm (0.063 in.) from body| 

260*^0 for 6 seconds | 


NOTES: 


1. See Figure 5 (Red/Orange), 10 (Yellow) or 15 (Green/Emerald Green) to 
establish pulsed operating conditions. 

2. For Red, Orange, Emerald Green, and Green series derate linearly from 
50°C at 0.5 mA/°C. For Yellow series derate linearly from 50°C at 0.2 
mA/° C. 

3. For Red, Orange, Emerald Green, and Green series derate power linearly 
from 25°C at 1.8 mW/°C. For Yellow series derate power linearly from 
50°Cat1.6 mW/°C. 


4. The transient peak current is the maximum non-recurring peak current 
that can be applied to the device without damaging the LED die and 
wirebond. It is not recommended that the device be operated at peak 
currents beyond the peak forward current listed in the Absolute Maximum 
Ratings. 



Figure 1. Relative Intensity vs. Wavelength 


T-1 High Efficiency Red, Orange Diffused Lamps 





Figure 2. Forward Current vs. Forward 
Voltage Characteristics. 


Figure 3. Relative Luminous Intensity 
vs. DC Forward Current. 


Figure 4. Relative Efficiency (Luminous 
Intensity per Unit Current) 
vs. Peak LED Current. 




tp - PULSE DURATION -ms 


Figure 5. Maximum Tolerable Peak Current vs. Pulse 
Duration. (Iqc I^AX as per MAX Ratings). 


Figure 6. Relative Luminous Intensity vs. Angular Displacement. 










T-1 Yellow Diffused Lamps 





10 20 30 40 so 60 


Mf - FORWARD VOLTAGE - V 


Figure 7. Forward Current vs. Forward 
Voltage Characteristics. 


Figure 8. Relative Luminous Intensity 
vs. Forward Current. 


Figure 9. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 




tp - PULSE DURATION -p* 



20’ 40’ 60“ 80’ 100’ 


Figure 10. Maximum Tolerable Peak Current 
vs. Pulse Duration. (Iqc MAX 
as per MAX Ratings.) 


Figure 11. Relative Luminous Intensity vs. Angular Displacement. 


T-1 Green, Emerald Green Diffused Lamps 





Vp - FORWARD VOLTAGE - V 


IPEAK - peak CURRENT PER LED - mA 


Figure 12. Forward Current vs. Forward 
Voltage Characteristics. 


Figure 13. Relative Luminous Intensity Figure 14. Relative Efficiency (Luminous 


vs. Forward Current. 


Intensity per Unit Current) 
vs. Peak LED Current. 





20’ 40° 60° 80’ 100’ 


tp - PULSE DURATION -j/s 


Figure 15. Maximum Tolerable Peak Current 
vs. Pulse Duration. (Iqc MAX 
as per MAX Ratings.) 


Figure 16. Relative Luminous intensity vs. Angular Displacement. 
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LOW PROFILE T-1 (3mm) LED LAMPS 


High Efficiency Red HLMP-1350 
Yellow HLMP-1450 
High Performance Green HLMP-1550 


TECHNICAL DATA JANUARY 1986 


Features Package Dimensions 


m 


HEWLETT 

PACKARD 


LOW PROFILE HEIGHT 

SMALL T-1 SIZE DIAMETER 
3.18 mm (.125 inch) 

HIGH INTENSITY 
1C COMPATIBLE 

CHOICE OF 3 BRIGHT COLORS 

High Efficiency Red 

Yellow 

High Performance Green 


Description 


This family of solid state lamps is esplecially suited for 
applications where small package size is required without 
sacrificing luminous intensity. The HLMP-1350 is a red 
tinted, diffused lamp providing a wide viewing angle. The 
HLMP-1450 and HLMP-1550 are similar products in yellow 
and green respectively. 


NOTES; 

1. Ati DIMENSIONS ARE IN 
MILUIMETRES (INCHES). 

2 . AN EPOXY MENISCUS MAY 
extend about Imm 
(.040") DOWN THE LEADS, 



Axial Luminous intensity and Viewing Angle @ 25°C 


Part 

Number 

HLMP- 

Description 

ly (mod) 

Test 

Condition 

mA 

201/2 

(Typ.) 

t13 

\d 

(nm-Typ.) 

m 

Color 

Min. 

Typ. 

1350 

Tinted, Wide Angle 

TO 

2.0 

10 

55^ 1 

626 

High Efficiency 
Red 

1460 

Tinted, Wide Angle 

TO 

2.0 

10 

65'=’ 

585 

Yellow 

1550 

Tinted, Wide Angle 

TO 

2.0 

10 

55^ 

569 

Green 


NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial intensity. 

2. The dominant wavelength, \d, is derived from the CIE chromaticity diagram and represents the single wavelength which defines 
the color of the device. 


For Maximum Ratings and Eiectricai/Optical Character¬ 
istics (including figures) see HLMP-1300/-1400/-1500 data 
sheet, publication number 5953-7735, except for Figure A 
shown here. 
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SUBMINIATURE SOLID STATE LAMPS 


RED • HLMP-6000/6001 
HIGH EFFICIENCY RED • HllVIP-6300 
ORANGE • HIIVIP-Q400 
YELLOW • HLMP-6400 
HIGH PERFORMANCE GREEN ♦ HLMP-6500 
EMERALD GREEN • HLMP-Q600 


TECHNICAL DATA JANUARY 1986 


Features 


• SUBMINIATURE PACKAGE STYLE 


• END STACKABLE 


• LOW PACKAGE PROFILE 



• AXIAL LEADS 


• WIDE VIEWING ANGLE 


• LONG LIFE — SOLID STATE RELIABILITY 


• AVAILABLE IN BULK OR ON TAPE AND REEL 


Description 


Lamps in this series of solid state indicators are 
encapsulated in an axial lead subminiature package of 
molded epoxy. They utilize a tinted, diffused lens providing 
high on-off contrast and wide angle viewing. Small size 
makes these lamps suitable for PC board mounting in space 
sensitive applications. 

Special lead bending, packaging and assembly methods can 
be used with these devices. For example, lead bending on 
2.54mm (0.100 in) and 5.08mm (0.200 in) centers is available. 
Two special surface mount lead configurations are also 
available. See the data sheets for “gull wing” and “yoke lead” 
options for more detailed information. 

Tape and reel packaging for the standard product is 
described in this data sheet. Similar packaging for the 
surface mountable “gull wing” and “yoke lead” versions Is 
described in the respective surface mount data sheets. 


Part 

Number 

HLMP- 

Tape 
and Reef 
Part Number 
HLMP- 

Minimum 
Intensity 
(mcd) at 10mA 

Color 

(Material) 

6000 

6020 

0.5 

Standard Red 
(GaAsP) 

6001 

.. 

6021 

1.3 

Standard Red 
(GaAsP) 

6300 

6320 

f 

1.0 

High Efficiency 
Red 

1 (GaP on GaAsP) 

Q400 

Q420 

1.0 

Orange 

(Gap on GaAsP) 

6400 

6420 

1.0 

Yellow 

(GaP on GaAsP) 

6500 

6520 

1.0 

Green 

(Gap) 

0600 

Q620 

to 

Emerald Green 
(GaP) 

555 nm 



6-91 


SOLID STATE 
LAMPS 













Package Dimensions 

OUTLINE A (SINGLE LED) 



OUTLINE B (TAPE AND REEL) 



NOTES: 

1. LED'S MUST FALL WITHIN ± 0.031" OF A COMMON CENTER. 

2. OPTIONAL LEAD FORM IS AVAILABLE. 


[—2.39(0.094) 




ALL DIMENSIONS ARE IN MILLIMETERS (INCHES). 
ALL DIMENSIONS ARE TYPICAL VALUES. 






Electrical Characteristics at Ta = 25°C 


Symbol 

Parameter 

Device 

HlilP- 

Min. 

lyp. 

Max. 

iUnIts 

Test Conditions 

Jv 

Luminous Intensity 

Standard Red 

6000 

6001 

0.5 

1.3 

1.2 

3.2 


mcd 

If== 10 mA 
(Figures 3, 8,13,18) 

High Efficiency Red 
6300 

1.0 

3.0 


Oraige 

QTO 

1.0 

3.0 


Yellow 

6400 

1.0 

3.0 


Green 

6500 

to 

3.0 


Emerald Green 

Q600 

to 

2.5 


261/2 

Including Angle 

Between Half 

Luminous Intensity 

Points 

All 


90 


Deg. 

See Note 1 

(Figures 6,11, 16,21) 

^PEAK 

Peak Wavelength 

Standard Red 

High Efficiency Red 
Orange 

Yellow 

Green 

Emerald Green 


655 

635 

612 

583 

565 

556 


nm 

Measurement at Peak 

Xd 

Dominant Wavelength 

Standard Red 

High Efficiency Red 
Orange 

Yellow 

Green 

Emerald Green 


640 

626 

608 

585 

569 

556 


nm 

See Note 2 

r$ 

Speed of Response 

Standard Red 

High Efficiency Red 
Orange 

Yellow 

Green 

Emerald Green 


15 i 
90 ; 
260 
90 ' 
500 ^ 
4000 


ns 


C 

Capacitance 

Standard Red 

High Efficiency Red 
Orange 

Yellow 

Green I 

Emerald Green I 


100 

11 

4 

15 

18 

35 

i 

PF 

VF = 0;f = 1 MHz 

^JC 

Thermal Resistance 

All 


120 


°C/W 

Junction to Cathode 
Lead 

Vp 

Forward Voltage 

i 

! 

I .-. 

Standard Red 

High Efficiency Red 
Orange 

Yellow 

Green 

Emerald Green 

1.4 

1.5 
1.5 
1.5 
1.5 
1.5 

1.6 

2.2 

2.2 

2.2 

2.3 

2.2 

2.0 

3.0 

3.0 

3.0 

3.0 

3.0 

V 

Ip = 10 mA 
(Figuresa, 7,12,17) 

Vr 

Reverse Breakdown 
Voltage 

All 

5.0 



V 

lR-100/iA 

??v 

Luminous Efficacy 

Standard Red 

High Efficiency Red 
Orange 

Yellow 

Green 

Emerald Green 


65 

146 

262 

500 

595 

656 


lumens 

Watt 

See Note 3 


Notes on following page. 









NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous Intensity. 

2. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the 
color of the device. 

3. Radiant intensity, Ig, in watts/steradian, may be found from the equation \q = \\//r]\/. Where ly is the luminous intensity in candelas and 17^ 
is the luminous efficacy in lumens/watt. 


Absolute Maximum Ratings at Ta = 25°C 


Parameter 

Red 

HLMP«e000/1 

High Eft. Red 
HtMP-6300 

Orange 

HIMP-Q400 

Yellow 

HLMP-6400 

Green 

HtMP-6500 

Emerald Green 
HLMP-Q$00 

Units 

Power Dissipation 

100 

135 

136 

85 

135 

135 

mW 

DC Forward Current 

50i^l 

30I21 

30^21 

20^11 

301^1 

30I2| 

mA 

Peak Forward Current 

1000 

See Fig, 5 

90 

See Fig. 10 

90 

See Fig. 10 

60 

See Fig. 15 

90 

See Fig. 20 

90 

See Fig. 20 

mA 

Reverse Voltage (ffj ~ 100 M) 

3 

5 

5 

5 

S 

5 

V 

Transient Forward Currentf^l 
(tO/xsec Pulse) 

2000 

500 

500 

500 

500 

500 

mA 

Operating Temperature 

Range 

“05 to +10O 

“65 to +100 

“55 to+100 

“55 to +100 

“20 to+100 

“20 to +100 

°c 

Storage Temperature Range 





“55 to+100 

-55 to flOO 


Lead Soldering 

Temperature 11.6 mm {0.063 
in.) from body] 

260° C for 3 seconds 


NOTES: 

1. Derate from 50° C at 0.2 mA/°C. 

2. Derate from 50°C at 0.5 mA/°C. 

3. The transient peak current Is the maximum non-recurring peak 
current that can be applied to the device without damaging the 
LED die and wirebond. It is not recommended that the device be 
operated at peak current beyond the peak forward current listed 
in the Absolute Maximum Ratings. 



500 550 600 650 700 750 

WAVELENGTH-nm 

Figure 1. Relative Intensity VS. Wavelength 
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RATIO OF MAXIMUM TOLERABLE 


Standard Red hlmp-6000/6001 
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Vp- FORWARD VOLTAGE - VOLTS 

Figure 2. Forward Current vs. 
Forward Voltage. 


Figures. Relative Luminous Intensity Figure 4. Relative Efficiency 

vs. Forward Current. (Luminous Intensity per Unit 

Current) vs. Peak Current. 
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0° 9 

0^ 1C 


Figure 5. Maximum Tolerable Peak Cur¬ 
rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 


Figure 6. Relative Luminous Intensity vs. Angular Displacement. 


High Efficiency Red HLMP-6300, Orange HLMP-Q400 





Vp - FORWARD VOLTAGE - V 


5 10 15 20 25 30 

Idc - DC CURRENT PER LED - mA 


Forward Current vs. Forward Figures. Relative Luminous Intensity 
Voltage Characteristics vs. Forward Current. 


ilii 

lOOKR* / lOKHi y IKHt I lOOHi 


10 100 1000 10000 
p - PULSE DURATION - ps 


■peak “ CURRENT - mA 

Figure 9. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 


Figure 10. 


Maximum Tolerable Peak Cur¬ 
rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 


I I 

Figure 11. Relative Luminous Intensity vs. AngularDisplacement. 
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Yellow HLMP-6400 



1.5 2.0 2.5 3.0 

Vf - FORWARD VOLTAGE - 


Figure 12. Forward Current vs. Forward 
Voltage Characteristics 



5 10 15 20 

- FORWARD CURRENT - mA 


Figure 13. Relative Luminous Intensity 
vs. Forward Current. 



0 10 20 30 40 50 6( 

'peak “ CURRENT - itiA 

Figure 14. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 


^ 30KH?|L. 3KHz IL 300Hz 01 
MiOKHz ]/\ IKHz /lOOHz 


10 100 1000 10000 
t -PULSE DURATION 


Figure 15. Maximum Tolerable Peak Cur¬ 
rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 
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Figure 16. Relative Luminous Intensity vs. Angular Displacement. 


Green HLMP-6500, Emerald Green HLMP-Q600 



2.0 2.5 3 0 3 5 

-FORWARD VOLTAGE-V 


Figure 17. Forward Current vs. 
Forward Voltage. 



5 10 15 20 25 30 35 

'peak - peak CURRENT per LED - mA 



■ 0 10 20 30 40 50 60 70 80 90 100 

IPEAK - peak current per led - mA 


Figure 18. Relative Luminous Intensity Figure 19. Relatiave Efficiency 

vs. DC Forward Current (Luminous Intensity per Unit 

Current) vs. Peak LED Current 


liii 

lOOKHi / lOKHi j/| IKHi j 100Hz 


10 100 1000 10000 
tp - PULSE DURATION - m 


Figure 20. Maximum Tolerable Peak Cur¬ 
rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 
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Figure 21. Relative Luminous Intensity vs. Angular Displacement. 
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PACKARD 


Features 

O IMPROVED BRIGHTNESS 

o AVAILABLE IN 4 BRIGHT COLORS 
Red 

High Efficiency Red 
Yellow 

High Performance Green 

o EXCELLENT UNIFORMITY BETWEEN 
ELEMENTS 

o END STACKABLE FOR LONGER ARRAYS 
o SELECTION OF VARIOUS LENGTHS 
o COMPACT SUBMINIATURE PACKAGE STYLE 
o NO CROSSTALK BETWEEN ELEMENTS 


Description 


is available on 
(.200 in.) centers. 

2.54 

mm (.100 

in.) and 

5.08 mm 



High 

1 

High 

Array 


Efficiency 

Performance 

Length 

Red 

Red 

Yellow 

Green 

3-Element HLMP- 


6653 

6753 

6^53 

4-Element HLMP- 

6204 

6i54 

6754 

6854 

5-Element HLMP- 

6205 

6655 

6755 

6855 

6 -Element HLMP- 

6206 

6656 

6756 

6856 

8 -Element HLMP- 

6208 

6^58 

6758 

6858 


MATCHED ARRAYS OF 
SUBMINIATURE LAMPS 


RED HLMP-6200 SERIES 
HIGH EFFICIENCY RED HLMP-6650 SERIES 
YELLOW HLMP'6750 SERIES 
GREEN HLIVIP-6850 SERIES 


TECHNICAL DATA JANUARY 1986 


The HLMP-6XXX Series Arrays are comprised of several 
subminiature lamps molded as a single bar. Arrays are 
tested to assure 2.1 to 1 matching between elements and 
intensity binned for matching between arrays. 

The HLMP-620X Series Arrays are Gallium Arsenide 
Phosphide red light emitting diodes. The HLMP-665X, 
HLMP-675X series arrays are Gallium Arsenide Phosphide 
on Gallium Phosphide red and yellow light emitting diodes. 
The HLMP-685X series arrays are Gallium Phosphide green 
light emitting diodes. 

Each element has separately accessible leads and a 
diffused lens which provides a wide viewing angle and a 
high on/off contrast ratio. The center-to-center spacing is 
2.54 mm (.100 in.) between elements. Special lead bending 





Applications 


O INDUSTRIAL CONTROLS 
o POSITION INDICATORS 
o OFFICE EQUIPMENT 
o INSTRUMENTATION LOGIC INDICATORS 
o CONSUMER PRODUCTS 

Axial Luminous intensity and 
Viewing Angle at 25''C 

ly per Element 
(mcd) 






(gi 10 mA DC 

201/2 

Part Number 

Elements 

Color 

I 

i Min. 

Typ. 

Note 1. 

HLMP-620X 

X = 3,4, 
5,6,8 

Red 

i 

.5 

1.2 

90*^ 

HLMP-665X 

X = 3,4 
5,6,8 

High 

Efficiency 

Red 

1.0 

3.0 

90^ 

HLMP-675X 

X==^3.4 

5,6,8 

Yellow 

1.0 

3.0 

90^ 

HLMP-685X 

X 3,4 

Green 

1.0 

3,0 

90“ 


1. 01/2 is the off-axis angle at which the Luminous 
Intensity is half the axial luminous intensity. 
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Absolute Maximum Ratings at Ta = 25°C 


Parameter 

Red 

High 

Efficiency 

Rid 

Yellow 

Green 

Units 

Peak Forward Current 

1000 

90 

60 

90 ! 

mA 

DC Current 

sol'll 

30I21 

20111 

3012! 

mA 

Power Dtssipat’fon 

100 

135 

65 

135 

mW 

Reverse Voltage <Ir - 100 mA) 

3 

5 

5 

5 1 

V 

Transient Forward Voltage (10 ^sec Pulse) 

20001^1 

500131 

50013! 

500131 1 

mA 

Operating Temperature Range 

-55 to +100 

”55 to +100 

-55 to +100 

-20 to+100 

OQ 

Storage Temperature Range 




-55 to+100 j 


Lead Soldering Temperature 

11.6 mm 1 (0.063 in.) from body] 

26 

C’C for 3 seconds 



Reverse Breakdown 

Voltage _ 

\ Luminous Efficacy 


In ^ 100 fiA 


m/W mott;2 


NOTES; 

1. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the color of the device. 

2. Radiant intensity, le, in watts/steradian, may be found from the equation le=lv/T7v, where Iv is the luminous intensity in candelas and rjv is the luminous 
efficacy in lumens/watt. 


Package Dimensions 


Notes; 

1. All dimensions are in millimetres (inches). 

2. Optional lead form available. -i—-——— 

3. Overall length is the number of elements times f 46 (.018) 

2.54mm (.100 in.). 1 -56 (.022) 

11.4 (.45) I 

min. J_ 

_ _ _ BOTH SIDES r 


.46 (.018) 

_ 2.49 (.098) I -5® < 022) 


I 2.49 (.098) I •= 

\ 2.59 (.102) I 

□ ca 


.18 (.007) . 'I* . - 

2.16 (.085)^11 



□ □ 


I. .89 (.035) 
I 1.14 (.045) 



■f ... 
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Red HLMP-62XX Series 



Figured Forward Current vs. Figures. Relative Luminous Intensity Figured Relative Efficiency 

Forward Voltage. vs. Forward Current. (Luminous Intensity per Unit 

Current) vs. Peak Current. 



Figure 5. Maximum Tolerable Peak Ctir- Figure 6. Relative Luminous Intensity vs. Angular Displacement, 

rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 


High Efficiency Red HLMP-665X Series 



Figure 7. Forward Current vs. Figure 8. Relative Luminous Intensity Figure 9. Relative Efficiency 

Forward Voltage. vs. DC Forward Current. (Luminous Intensity per Unit 

Current) vs. Peak Current. 



Figure 10. Maximum Tolerable Peak Cur- Figure 11. Relative Luminous Intensity vs. AngularDisplacement. 

rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 



6-99 














Yellow HLMP-675X Series 



Figure 12. Forward Current vs. Figure 13. Relative Luminous Intensity Figure 14. Relative Efficiency 

Forward Voltage. vs. DC Forward Current. (Luminous Intensity per Unit 

Current) vs. Peak Current. 




Figure IS. Maximum Tolerable Peak Cur- Figure 16. Relative Luminous Intensity vs. AngularDisplacement. 

rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 

Green HLMP-685X Series 



Figure 17. Forward Current vs. Figure 18. Relative Luminous Intensity Figure 19. Relative Efficiency 

Forward Voltage. vs. DC Forward Current. (Luminous Intensity per Unit 



Figure 20. Maximum Tolerable Peak Cur- Figure 21. Relative Luminous Intensity vs. Angular Displacement, 

rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 
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HEWLETT 

PACKARD 


T-1 3/4 (5 mm) 
HIGH INTENSITY SOLID STATE LAMPS 

HIGH EFFICIENCY RED • HLIVIP-331X SiifflS 
YELLOW • HLIVIP-341X SERIES 
HIGH PERFORMANCE GREEN • HLMP-351X SERIES 


TECHNICAL DATA JANUARY 1986 


Features 

• HIGH INTENSITY 

• CHOICE OF 3 BRIGHT COLORS 

High Efficiency Red 
Yellow 

High Performance Green 

• POPULAR T-1 3/4 DIAMETER PACKAGE 

• SELECTED MINIMUM INTENSITIES 

• NARROW VIEWING ANGLE 

• GENERAL PURPOSE LEADS 

• RELIABLE AND RUGGED 

• AVAILABLE ON TAPE AND REEL 


Package Dimensions 




Description 



This famiiy of T-1 3/4 lamps is specially designed for 
applications requiring higher on-axis intensity than is 
achievable with a standard lamp. The light generated is 
focused to a narrow beam to achieve this effect. 



Part 

Number 

HLMP- 

Description 

Minimum 
Intensity 
(mcd) 
at 10 mA 

Color 

(Material) 

3315 

liluminator/Point 

Source 

12 

High 

Efficiency 

3316 

illuminator/High 

Brightness 

20 

Red 
(GaAsP 
on GaP) 

3415 

illuminator/Point 

Source 

10 

Yellow 

(GaAsP 

3416 

Illuminator/High 

Brightness 

20 

on Gap) 

3517 

tliuminator/Pornt 

Source 

6.7 

Green 

(Gap) 

3519 

IHuminator/High 

Brightness 

10.6 



NOT£S: 

1. ALL DIMENSIONS ARE IN MILLIMETRES ONCHESL 

2. an epoxy meniscus may extend about 1mm 
LWJ DOWN THE LEADS, 
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Electrical Characteristics at Ta = 25°c 


Symbol 

Description 

Device 

HLMP- 

Min, 

Typ. 

Max, 

Units 

Test Conditions 

iv 

Luminous intensity 

3315 

12.0 

18.0 


mod 

If - 10 mA fFigure3) 



3316 

20.0 

30.0 






3415 

10.0 

18.0 


mcd 

If- 10 mA (Figures) 



3416 

20.0 

30.0 






3617 

6.7 

10.0 


mcd 

If -10 mA (Figures) 



3510 

10.6 

25.0 




281/2 

Inctuding Angie 

3315 


35 


Deg. 

If -10 mA 


Between Half 

3316 


35 



See Mote 1 (Figure 6) 


Luminous Intensity 

3415 


35 


Deg. 

If - 10 mA 


Points 

3416 


35 



See Note 1 (Figure 11) 



3517 


24 


Deg. 

If - 10 mA 



3619 


24 



See Note 1 (Figure 16) 

XPEAK 

Peak Wavelength 

331X 


636 


nm 

Measurement at Peak 



341X 


583 



(Figure 1) 



351X 


565 





Dominant Wavelength 

331X 


626 


nm 

See Note 2 (Figure 1) 



341X 1 


585 






351X 1 


569 




Ts 

Speed of Response 

331X 1 


90 


ns 




341X ^ 


90 






351X 


500 I 




c 

Capacitance 

331X 


16 i 


pF 

VF = 0;f«*1 MHi 



341X : 


18 i 






351X i 


18 





Thermal Resistance 

331 X : 


120 


^C/W 

Junction to Cathode Lead 



341X 








351X 






Vf 

Forward Voltage 

331X 

1.5 1 

2.2 

3.0 

V 

If = 10 mA (Figure 2) 



341X 

1.5 ' 

2.2 

3.0 


. If- 10 mA (Figure?) 



351X 

1.6 

2.3 

3,0 1 


lF-=-10mA (Figure 12) 

Vbr 

Reverse Breakdown Volt 

Ail 

6.0 



V i 

, 1 

Ir-IOOM 

w 

Luminous Efficacy 

331X 


145 


lumens 

See Note 3 



341X 


500 


Watt i 




351X 


595 





NOTES: 1. (-)i /2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. The dominant wavelength, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the color 
of the device. 

3. Radiant intensity, Iq, in watts/steradian, may be found from the equation I 0 = Iv/f7v> vvhere 1^ is the luminous intensity in candelas and 77 V 'S 
the luminous efficacy in lumens/watt. 

Absolute Maximum Ratings at Ta = 25°C 


Parameter 

331X Sertes 

34tX Series 

361X Series 

Units 

Peak Forward Current 

90 

60 

90 

mA 

Average Forward Current! 

25 

20 

25 

mA 

DC Current!21 

30 

20 

30 

mA 

Power Dissipatlonl^l 

135 

85 

135 

mW 

Reverse Voltage (Ir = 100 juA) 

5 

5 

5 

V 

Transient Forward Currentl4[ 

Msec Pulse) 

500 

500 

500 

mA 

Operating Temperature Range 

-55 to-MOO 

-65 to +100 

-20 to +100 


Storage Temperature Range 

-55 to +100 

Lead Soldering Temperature 
(1.6 mm (0.063 in.) from body] 

260* C for 6 secor^ds 
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NOTES: 

1. See Figure 5 (Red), 10 (Yellow), or 15 (Green) to establish pulsed operating conditions. 

2. For Red and Green series derate linearly from 50°C at 0.5 mA/°C. For Yellow series derate linearly from 50°C at 0.2 mA/°C. 

3. For Red and Green series derate power linearly from 25°C at 1.8 mW/°C. For Yellow series derate power linearly from 50° C at 1.6 mW/°C. 

4. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED die 
and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the 
Absolute Maximum Ratings. 



WAVELENGTH-nm 

Figure 1. Relative Intensity vs. Wavelength 


High Efficiency Red HLMP-331X Series 



Vf - FORWARD VOLTAGE - V 







7 











z! 





/ 











z: 





z 








_1 




o\^ _I_ I _J_ I _ i _i 

0 5 10 15 20 25 30 

Idc - DC CURRENT PER LED - mA 



'peak - peak current per led - mA 


Figure 2. Forward Current vs. Forward 
Voltage Characteristics 


Figure 3. Relative Luminous Intensity 
vs. DC Forward Current 


Figure 4. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak LED Current 



Figure 5. Maximum Tolerable Peak 
Current vs. Pulse Duration 
(Iqc max as per MAX Ratings) 



Figure 6. Relative Luminous Intensity vs. Angular Displacement 
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Yellow HLIVIP-341X senes 




1 5 2.0 2.5 3.0 : 

Vf - FORWARD VOLTAGE - V 


Figure 7. Forward Current vs. 
Forward Voltage 
Characteristics 


5 10 15 20 

Ip - FORWARD CURRENT - mA 

Reiative Luminous Intensity 
vs. Forward Current 


W i j llillll I 

30 KHri|fl—Hi KHz • Hil ii 
100 KH* I/ I III 3 KHz I Ill Jf ilOO Hz 


1.0 10 100 1000 10,000 
tp-PULSE DURATION 


Figure 10. Maximum Tolerable Peak Current 
vs. Pulse Duration (Ipc MAX 
as per MAX Ratings) 




10 20 30 40 50 60 

'peak - peak current - mA 


Figure 9. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current 




10^ 20' 30 40 50' 60’ 70 80 90’ 100' 


Figure 11. Relative Luminous Intensity vs. Angular Displacement 


Green HLMP-351X Series 



Vf - FORWARD VOLTAGE - 


Figure 12. Forward Current vs. 
Forward Voltage 
Characteristics 



5 10 15 20 25 30 

Ip-DC FORWARD CURRENT-mA 



0 10 20 30 40 SO 60 70 80 90 

IPEAK - peak CURRENT PER LED - mA 


Relative Luminous Intensity Figure 14. Reiative Efficiency 

vs. DC Forward Current (Luminous Intensity per Unit 

Current) vs. Peak LED Current 


loom K 


0 100 1000 10,000 
-PULSE DURATION 


Figure 15. Maximum Tolerable Peak Current 
vs. Pulse Duration (Iqq MAX 
as per MAX Ratings) 










I 








1 








] 








\ 











j/ 

RLM 

P.35t?/p« 


It 


z 







/L 







Iv 








IX 








10° 20° 30° 40° 50° 60° 70° 80° 90° 100° 


Figure 16. Relative Luminous intensity vs. Angular Displacement. 
T-1 3/4 Lamp 
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PACKARD 


T-1C3 mm) 

HIGH INTENSITY S0LID STATE LAMPS 

HIGH EFFICIENCY RED • HLMP-132X SERIES 
YELLOW • HLMP-142X SERIES 
HIGH PERFORMANCE GREEN • HLMP-152X SERIES 


TECHNICAL DATA JANUARY 1986 


Features 

O HIGH INTENSITY 

o CHOICE OF 3 BRIGHT COLORS 
High Efficiency Red 
Yellow 

High Performance Green 
o POPULAR T-1 DIAMETER PACKAGE 
o SELECTED MINIMUM INTENSITIES 
o NARROW VIEWING ANGLE 
o GENERAL PURPOSE LEADS 
o RELIABLE AND RUGGED 
o AVAILABLE ON TAPE AND REEL 


Package Dimensions 


Description 



This famiiy of T-1 iamps is speciaily designed for applica¬ 
tions requiring higher on-axis intensity than is achievabie 
with a standard lamp. The light generated is focused to a 
narrow beam to achieve this effect. 


24,13 (0.d5) I 
MIN. I 


- 0.45 (.018) 

SQUARE NOMINAL 



Part 

Number 

HLMP- 

Description 

Minimum 
Intensity 
(mcd) 
at 10 fnA 

j Color 

(Material) 

1320 

1321 

Untinted 

Non-Ditfused 

Tinted 

Non-Diffused 

6 

High 

Efficiency 

1 Red 

(GaAsP 
on GaP) 

1420 

1421 

Untinted 

Non-Diffused 

Tinted 

Non-Diffused 

6 

Yellow 
(GaAsP 
on GaP) 

1520 

1521 

Untinted 

Non-Diffused 

Tinted 

Non-Diffused 

4.2 

Green 

(GaP) 


NOTES; 

1. At L DIMENSIONS ARE IN MILLIMETRES (INCHESK 
2< AN EPOXY MENISCUS MAY EXTEND ABOUT 1mm 
{.040'1 DOWN THE LEADS. 
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Electrical Characteristics at Ta = 25°C 


Symbol 

Descnplloh 

Device 

HLMP- 

min. 

Typ. 

Max* 

Units 

Test Conditions 

Iv 

luminous Intensity 

1320 

6.0 

12.0 


mcd 

ip -10 mA (Figure 3) 



1321 : 

6.0 

12.0 






1420 

6.0 

12.0 


mcd 

If- 10 mA (Figures) 



1421 

6.0 

12.0 






1520 

4.2 

5,0 


mcd 

Ip -10 mA (Figure 3) 



1521 

4.2 

5.0 




201/2 

Including Angle 

All 


45 


Deg. 

If 10 mA 


Between Half 






See Note 1 (Figure 6,11,16) 


Luminous Intensity 








Points 







Apeak 

Peak Wavelength 

132X 


635 


nm 

Measurement at Peak 



142X 


583 



(Figure 1) 



152X 


565 




Ad 

Dominant Wavelength 

132X 


626 


nm 

See Note 2 (Figure 1) 



142X 


585 






152X ! 


569 





Speed of Response 

132X 


90 


ns 




142X i 


90 






152X I 


500 ; 




C 

Capacitance 

132X 


16 


PF 

VF^0;f=-1 MHz 



142X 


18 






1S2X 


18 ^ 




djQ 

Thermal Resistance 

All 1 


120 


°c/w 

Junction to Cathode Lead 

W 

Forward Voltage 

131X 

1.5 « 

2.2 ; 

ao 1 

V 

If -10 mA 



142X 

13 

2.2 

3.0 ^ 





152X 

1.6 

2.3 

3.0 



Vbr I 

Reverse Breakdown Volt 

All 

5.0 



V 

|r~ lOO^A 

nv 

Luminous Efficacy 

132X 


145 


lumens ; 

See Note 3 



142X 


500 


Watt 




152X 


595 





NOTES: 

1 . 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. The dominant wavelength, Xd- 's derived from the CIE chromaticity diagram and represents the single wavelength which defines the color 
of the device. 

3. Radiant intensity, le, in watts/steradian, may be found from the equation Ig = lv/’7v. where Iv is the luminous intensity in candelas and rjv is 
the luminous efficacy in lumens/watt. 


Absolute Maximum Ratings at Ta = 25°C 


Parameter 

Bed 

Yellow 

Green 

Units 

Peak Forward Current 

90 

60 

90 

mA 

Average Forward Currentni 

25 

20 

25 

mA 

DC CurrentI2l 

30 

20 

30 

mA 

Power Dissipationl^l 

135 

85 

135 

mW 

Reverse Voltage (Ir == 100 juA) 

5 

5 

5 

V 

Transient Forward CurrentHI (10 
Msec Pulse) 

500 

500 

500 

mA 

Operating Temperature Range 

“55 to-FIDO 

“55 to 4-100 

“20 to+100 


Storage Temperature Range 

-55 to+100 



Lead Soldering Temperature 
[1.6 mm (0.063 in.) from body] 


260® C for 6 seconds 










NOTES: 

1. See Figure 5 (Red), 10 (Yellow), or 15 (Green) to establish pulsed operating conditions. 

2. For Red and Green series derate linearly from 50° C at 0.5 mA/°C. For Yellow series derate linearly from 50° C at 0.2 mA/°C. 

3. For Red and Green series derate power linearly from 25°C at 1.8 mW/°C. For Yellow series derate power linearly from 50°C at 1.6 mW/°C. 

4. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED die 
and wirebond. It Is not recommended that the device be operated at peak currents beyond the peak forward current listed in the 
Absolute Maximum Ratings. 



T-1 High Efficiency Red Non-Diffused 





Vf - FORWARD VOLTAGE - V 


Idc - DC CURRENT PER LED - mA 


Figure 2. Forward Current vs. Forward 
Voitage Characteristics 


Figure 3. Relative Luminous Intensity 
vs. DC Forward Current 


0 10 20 30 40 50 60 70 80 90 

IPEAK - peak CURRENT PER LED - mA 

Figure 4. Relative Efficiency 

(Luminous intensity per Unit 
Current) vs. Peak LED Current 


V ^ 


nm n M 


tp - PULSE DURATION -fu 

Figures. Maximum Tolerable Peak 
Current vs. Pulse Duration. 
(IqcI^AX as per MAX Ratings) 



p ° 20° 40° 60° 80° 100° 


Figure 6. Relative Luminous Intensity vs. Angular Displacement 
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T-1 Yellow Non-Diffused 



Vf - FORWARD VOLTAGE - V 




Figure 7. Forward Current vs. 
Forward Voltage 
Characteristics 


Figure 8. Relative Luminous Intensity 
vs. Forward Current 


Figure 9. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current 



tp - PULSE DURATION -/js 

Figure 10. Maximum Tolerable Peak Current 
vs. Pulse Duration. (Iqc^AX 
as per MAX Ratings) 



T-1 Green Non-Diffused 




•peak - peak current per led - mA 


Figure 12. Forward Current vs. 
Forward Voltage 
Characteristics 


Figure 13. Relative Luminous Intensity 
vs. Forward Current 


Figure 14. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak LED Current 




Figure 15. Maximum Tolerable Peak Current Figure 16. Relative Luminous Intensity vs. Angular Displacement 

vs. Pulse Duration. (IqcMAX 
as per MAX Ratings) 
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Description 


CLIP AND RETAINING 
RING FOR PANEL 
MOUNTED T1 3/4 LEDS 


dPTION 009 (HLMP-0103) 


TECHNICAL DATA JANUARY 1986 


NOTES; 1. DIMENSIONS IN MILLIMETERS (INCHES). 
2. TOLERANCES ± .25 (.010). 


The Option 009 (HLMP-0103) is a black plastic 
mounting clip and retaining ring. It is designed to 
panel mount Hewlett-Packard Solid State high pro¬ 
file T-1 3/4 size lamps. This clip and ring combin¬ 
ation is intended for installation in instrument 
panels from 1.52mm (.060") to 3.18mm (.125") 
thick. For panels greater than 3.18mm (.125") 
counterboring is required to the 3.18mm (.125") 
thickness. 


Mounting instructions 

1. Drill an ASA C size 6.15mm (.242'') dia. 
hole in the panel. Deburr but do not 
chamfer the edges of the hole. 

2. Press the panel clip into the hole from 
the front of the panel. 


3. Press the LED into the clip from the 
back. Use blunt long nose pliers to push 
on the LED. Do not use force on the 
LED leads. A tool such as a nut driver 
may be used to press on the clip. 


Note: Clip and retaining ring are also available for T-1 
package, from a non-HP source. Please contact 
Interconsal Association, 991 Commercial St., Palo 
Alto, CA 94303 for additional Information. 


4. Slip a plastic retaining ring onto the back 
of the clip and press tight using tools such 
as two nut drivers. 

Ordering Information 

T-1 3/4 High Dome LED Lamps can be purchased 
to include clip and ring by adding Option Code 009 
to the device catalog part number. 

Example: 

To order the HLMP-3300 including clip and 
ring, order as follows: HLMP-3300 Option 009. 





L_5.21 (.205) _J 
1^ DIA. ^ 
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HEWLETT 

PACKARD 


T-1 3/4 LED LAMP 
RIGHT ANCLE HOUSING 


HLMP-5029 


. TECHNICAL DATA JANUARY 1986 


Features 

• FITS ANY HP HIGH DOME T-1 3/4 LED LAMP 

• SNAP-IN FIT MAKES MOUNTING SIMPLE 

• HIGH CONTRAST BLACK PLASTIC 


Description 


The HLMP-5029 is a black plastic right angle housing 
which mates with any Hewlett-Packard High Dome T-1 3/4 
lamp. The lamp snaps into place. The material is fully 
compatible with environmental specifications of all 
Hewlett-Packard T-1 3/4 lamps. 


Physical Dimensions 
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Features 

• HIGH RADIANT INTENSITY 

• NARROW BEAM ANGLE 

• NONSATURATING OUTPUT 

• BANDWIDTH: DC TO 5 MHz 

• 1C COMPATIBLE/LOW CURRENT 
REQUIREMENT 

• VISIBLE FLUX AIDS ALIGNMENT 


Description 

The HEMT-6000 uses a GaAsP chip designed for optimum 
tradeoff between speed and quantum efficiency. This 
optimization allows a flat modulation bandwidth of 5 MHz 
without peaking, yet provides a radiant flux level 
comparable to that of 900nm IREDs. The subminiature 
package allows operation of multiple closely-spaced 
channels, while the narrow beam angle minimizes 
crosstalk. The nominal 700nm wavelength can offer 
spectral performance advantages over 900nm IREDs, and 
is sufficiently visible to aid optical alignment. Applications 
include paper-tape readers, punch-card readers, barcode 
scanners, optical encoders or transducers, interrupt 
modules, safety interlocks, tape loop stabilizers and fiber 
optic drivers. 

Maximum Ratings at Ta=25°C 


Power Dissipation . 50 mW 

(derate linearly from 70°C @ 1.0mW/°C) 

Average Forward Current . 20 mA 

(derate linearly from 70°C @ 0.4mA/°C) 

Peak Forward Current . See Figure 5 

Operating and Storage 

Temperature Range .. -55°to+100°C 

Lead Soldering 

Temperature . 260° C for 3 sec. 


[1.6 mm (0.063 in.) from body] 




NOTES; 

1. ALt DIMENSIONS ARE (N MILtlMETRES tlNCHES). 

Z SltVER-RLATEO UEAOS< SEE APPLICATION BULLETIN S. 

S. USER MAY BEND LEADS AS SHOWN. 

4. EPOXV ENCAPSOLANT HAS A REFRACTIVE INDEX OF 1,53. 

5. CHIP centering WITHIN THE PACKAGE IS CONSISTENT 
WITH footnote 3, 



_1_1_1_i_ 1 . 

640 660 680 700 720 740 


X-WAVELENGTH-nm 

Figure 1. Relative Intensity versus Wavelength. 
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Electrical/Optical Characteristics at Ta=25°C 


Symbol 

Description 

Min. 

Typ. 

Max. 

Units 

Test Conditions 

Fig. 


Radiant Intensity along Mechanical 

Axis 

100 

250 


pW/sr 

Ip ~ 10 mA 

3,4 

Ke 

Temperature Coefficient of Intensity 


-0.005 



Note 1 


ny 

Luminous Efficacy 


2.5 


Im/W 

Note 2 


20k 

Optical Axis Half Intensity Total Angle 


16 


deg. 

Note 3, ip - 10 mA 

6 

^PEAK 

--—-—---—H 

Peak Wavelength (Range) 


690-715 


nm 

Measured Peak 

1 

M /AT 
PEAK 

Spectral Shift Temperature Coefficient 


.193 


nm/^ C 

Measured @ Peak, Note 4 


tr 

Output Rise Time {10%-9b%) 


70 j 


ns 

^PEAK == 10 mA 


tf 

Output Fall Time (90%-10%) 


40 


ns 

JpEAK^IOmA 


Co 

Capacitance 


65 


pF 

VF==0;f-1MHz 


BVr 

Reverse Breakdown Voltage 

5 

12 


V j 

Ir == 100 juA 


Vp 

Forward Voltage 


1.5 

1.8 

V 1 

Ip - 10 mA 

2 

AVp/AT 

Temperature Coefficient of Vp 


-2.1 


mV/"C 

If = 100pA 


^JC 

Thermal Resistance 


140 


°c/w 

Junction to cathode lead 



NOTES: 1. le(T) = !e (25^0 exp IKe(T-25°C)]. 

2. Iv '^here ly is in candela, Ig in watts/steradian, and rjy, in lumen/watt. 

3. 01 ^ is the off-axis angle at which the radiant intensity is half the intensity along the optical axis. The deviation between the 
mechanical and the optical axis is typically within a conical half-angle of three degrees. 

4. X (T) = X (25°C) + (A\ /AT)(T-25°C) 

PEAK PEAK PEAK 



Vp - FORWARD VOLTAGE - V 

Figure 2. Forward Current versus 
Forward Voltage. 


Ip - FORWARD CURRENT - mA 

Figure 3. Relative Radiant Intensity 
versus Forward Current. 


■peak “ CURRENT - mA 

Figure 4. Relative Efficiency (Radiant Intensity 
per Unit Current) versus Peak Current. 



tp - PULSE DURATION - iis 


Figure 5. Maximum Tolerable Peak Current versus Pulse 
Duration. (Iqq MAX as per MAX Ratings) 



Figure 6. Far-Field Radiation Pattern. 
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Solid State Displays 


Hewlett-Packard’s line of Solid State Displays 
answers all the needs of the designer. From smart 
alphanumeric displays to low cost numeric displays 
in sizes from 3 mm (.15 in.) to 20 mm (.8 in) and 
colors of red, high efficiency red, yellow, and high 
performance green, the selection is complete. 

Hewlett-Packard’s 5x7 dot matrix alphanumeric 
display line comes in 3 character sizes: 3.8 mm 
(.15 in), 5 mm (.2 in), and 6.9 mm (.27 in). In 
addition, there are now 4 colors available for each 
size: standard red, yellow, high efficiency red, and 
green. This wide selection of package sizes and 
colors makes these products ideal for a variety of 
applications in avionics, industrial control, and 
instrumentation. 

The newest additions to HP’s alphanumeric 
display line are two fully-supported monolithic 
sixteen segment displays. Both displays have an 
on-board CMOS IC containing memory, ASCII 
decoder, multiplexing circuitry, and drivers. Two 
character heights are available to fit your needs — 
4.1 mm (.16 in) and 2.9 mm (.112 in). These 
displays incorporate many improvements over 
competitive products and are ideal for industrial, 
business and telecommunication applications. 




Hewlett-Packard’s line of numeric seven segment 
displays is one of the broadest. From low cost, 
standard red displays to high light ambient 
displays producing 7.5 mcd/segment, HP’s 0.3 in., 
0.43 in., 0.56 in., and 0.8 in. characters can 
provide a solution to every display need. HP’s 
latest product offering include 0.56 in. dual digit 
displays and a new line of small package, bright 
0.3 in. displays — the 0.3 in. Microbright. These 
are ideal for displaying numeric information in 
electronic instrumentation, point-of-sale 
equipment, appliances and automotive 
instrumentation. 

Integrated numeric and hexadecimal displays (with 
on-board IC’s) solve the designer’s 
decoding/driving problems. They are available in 
plastic packages for general purpose usage, 
ceramic/glass packages for industrial applications, 
and hermetic packages for high reliability 
applications. This family of displays has been 
designed for ease of use in a wide range of 
environments. 
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Alphanumeric LED Displays 



Description 


HPDL-1414 2.85 mm (.112") 

Four Character 
Monolithic Smart 
Alphanumeric Display 
Operating Temperature 
Range: -40°C to +85°C 


Application 


• Portable Data Entry Devices 

• Industrial Instrumentation 

• Computer Perpherals 

• Telecommunication 
Equipment 


inr7~'siiii nn= 

HPDL-2416 

2.1 mm (.16") Four 

Red 

• Portable Data Entry Devices 



Character Monolithic 


• Medical Equipment 

> y s 


Smart Alphanumeric 


• Industrial Instrumentation 

( J 


Display 


• Computer Peripherals 



Operating Temperature 


• Telecommunication 

^ LlLr’ 


Range: -40°C to +85°C 


Equipment 






HDSP-2000 3.7mm (.15") 5x7 Four 
Character Alphanumeric 
HDSP-2001 12 Pin Ceramic 7.62 mm 
(.3") DIP with untinted 
HDSP-2002 Qiasslens. 

Operating Temperature 
HDSP-2003 Rsnge: -20°C to +85°C 


HDSP-2300 4.87 mm (.19") 5x7 Four 
Character Alphanumeric 
HDSP-2301 12 Pin Ceramic 6.35 mm 
(.25") DIP with untinted 
HDSP-2302 9 '^ss lens 

Operating temperature 
HDSP-2303 -20°C to +85°C 


HDSP-2381 4.87 mm (.19") 5x7 Four 
Character Alphanumeric 
HDSP-2382 Sunlight Viewable 
Display 

HDSP-2393 


HDSP-2490 6.9 mm (.27") 5x7 Four 
Character Alphanumeric 
HDSP-2491 28 Pin Ceramic 15.24 mm 
(.6") DIP with untinted 
HDSP-2492 glass lens 

HDSP-2493 Operating Temperature 
Range: -20°C to +85°C 


6.9 mm (.27") 5 x 7 Three 
Character Alphanumeric 
22 Pin Ceramic 15.2 mm 
(.6") DIP 

6.9 mm (.27") 5x7 Four 
Character Alphanumeric 
28 Pin Ceramic 15.2 mm 
(.6") DIP 

6.9 mm (.27") 5x7 Five 
Character Alphnumeric 
36 Pin Ceramic 
15.2 mm (.6") DIP 



High Efficiency Red 


High Performance 


High Efficiency Red 
High Performance Green 


High Efficiency Red 

High Performance 
Green 


High Efficiency Red 
High Performance Green 


I Red Untinted Glass Lens 


• Computer Terminals 

• Business Machines 

• Portable, Hand-held or 
mobile data entry, read¬ 
out or communications 

For further information see 
Application Note 1016. 


• Avionics 

• Grounds Support, Cockpit, 
Shipboard Systems 

• Medical Equipment 

• Industrial and Process 
control 

• Computer Peripherals 
and Terminals 

For further information see 
Application Note 1016. 

• Avionics 

• Cockpit 

• Ground Support Systems 

• Industrial 


• High Brightness Ambient 
Systems 

• Industrial and Process Control 

• Computer Peripherals 

• Ground Support Systems 

For further information see 
Application Note 1016. 


General Purpose Market 

• Business Machines 

• Calculators 

• Solid State CRT 

• Industrial Equipment 


^-3 


SOLID STATE 
DISPLAYS 





































Alphanumeric LED Displays (cont.) 


Device 


Description 

Color 

Application 

Page 

No. 

1 



HDSP-6504 

3.8 mm (.15") Sixteen 

Segment Four Character 
Alphanumeric 22 Pin 

15.2 mm (.6") DIP 

Red 

• Computer Terminals 

• Hand Held Instruments 

• In-Plant Control Equipment 

• Diagnostic Equipment 


HDSP-6508 

3.8 mm (.15") Sixteen 

Segment Eight Character 
Alphanumeric 26 Pin 

15.2 mm (.6") DIP 


3000000C 


□ Q 
Q 0 
0 Q 

a 0 
0 0 
a 0 
a 0 
a a 
0 Q 
Q 0 

a 0 
a 0 
a 0 


HDSP-6300 

3.56 mm (.14") Sixteen 

Segment Eight Character 
Alphanumeric 26 Pin 

15.2 mm (.6") DIP 

' 

• Computer Peripherals and 
Terminals 

• Computer Base Emergency 

Mobile Units 

• Automotive Instrument 

Panels 

• Desk Top Calculators 

• Hand-Held Instruments 

For further information ask for 
Application Note 931. 
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Alphanumeric Display Systems 


Device 



Description 

Package 

Application 

HDSP-2416 

Single-Line 16 Character 

Display Panel Utilizing 
the HDSP-2000 

162.56 mm (6.4") L x 

58.42 mm (2.3") H x 

7.11 mm (28") D 

• Data Entry Terminals 

• Instrumentation 

HDSP-2424 

Single-Line 24 Character 

Display Panel Utilizing 
the HDSP-2000 

HDSP-2432 

Single-Line 32 Character 

Display Panel Utilizing 
the HDSP-2000 

HDSP-2440 

Single-Line 40 Character 

Display Panel Utilizing 
the HDSP-2000 Display 

177.80 mm (7.0") L X 

58.42 mm (2.3") H x 

7.11 mm (.28") D 

HDSP-2470 

HDSP-2000 Display Inter¬ 
face Incorporating a 64 

Character ASCII Decoder 

171.22 mm (6.74") L x 

58.42 mm (2.3") H x 

16.51 mm (.65") D 

HDSP-2471 

HDSP-2000 Display Inter¬ 
face Incorporating a 128 
Character ASCII Decoder 

HDSP-2472 

HDSP-2000 Display Inter¬ 
face without ASCII De¬ 
coder. Instead, a 24 Pin 

Socket is Provided to 

Accept a Custom 128 

Character Set from a 

User Programmed IKx 

8 PROM 
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Alphanumeric Displays 


Device 


Description 

Package 

Typical Iv @20 mA DC 

Page 

No. 


ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 

ooooo 


HDSP-4501 

HDSP-4503 

_1 

High Efficiency Red, 

Common Anode Row 

High Efficiency Red, 

Common Cathode Row 

26.5 mm (1.05") 
Dual-in-Line 

1.09" H X .77" W 
x.24"D 
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High Efficiency Red Low Current Seven Segment LED Displays 


Device Description 

HDSP-7511 High Efficiency Red, Common Anode, RHDP 
HDSP-7513 High Efficiency Red, Common Cathode. RHDP 
HDSP-7517 High Efficiency Red, Overfiow, ±1, Common Anode 
HDSP-7518 High Efficiency Red, Overfiow. ±1, Common Cathode 


Typicai iy @ 2 mA DC 

270)ucd/seg. 


7.62 mm (.3”) 

Microbright 

Dual-in-Line 

.5” H X .3" W X .24" D 


iO 

:Ct 



HDSP-3350 High Efficiency Red, Common Anode, LHDP 
HDSP-3351 High Efficiency Red, Common Anode, RHDP 
HDSP-3353 High Efficiency Red, Common Cathode, RHDP 
HDSP-3356 High Efficiency Red, Universai Poiarity and 
Overfiow indicator, RHDP 


10.92 mm (.43”) 

Dual-in-line 

.75” H X .5” W X .25” D 


300jucd/seg. 




HDSP-5551 High Efficiency Red, Common Anode, RHDP 
HDSP-5553 High Efficiency Red, Common Cathode, RHDP 
HDSP-5557 High Efficiency Red, Overflow, ±1, Common Anode 
HDSP-5558 High Efficiency Red, Overflow, ±1, Common Cathode 


370MCd/seg. 


14.2 mm C56”) 
Dual-in-Line (Single Digit) 
.67” H X .49” W X .31” D 


Emerald Green Seven Segment LED Displays 


Device Description 


HDSP-7901 Emerald Green, Common Anode, RHDP 
HDSP-7903 Emerald Green, Common Cathode, RHDP 
HDSP-7907 Emerald Green, Overflow, ±1, Common Anode 
HDSP-7908 Emerald Green, Overflow, ±1, Common Cathode 


Typical Iy @ 2D mA DC 


1475/xcd/seg. 


7.62 mm (.3”) 

Microbright 

Dual-in-Line 

.5” H X .3” W X .24” D 


o o 


HDSP-5901 Emerald Green, Common Anode, RHDP 
HDSP-5903 Emerald Green, Common Cathode, RHDP 
HDSP-5907 Emerald Green, Overflow, ±1, Common Anode 
HDSP-5908 Emerald Green, Overflow, ±1, Common Cathode 


1550)ucd/seg. 


14.2 mm (.56”) 
Dual-in-Line (Single Digit) 
.67” H X .49” W X .31” D 
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Red, High Efficiency Red, Yellow, and High Performance Green Seven 
Segment LED Displays 







Page 

Packag 


Device 

Description 

Typical ly @ 20 mA DC 

No. 



HDSP-7301 

Red, Common Anode, RHDP 

1100 Atcd/seg 

7-97 



HDSP-7302 

Red, Common Anode, RHDP, Coion 





H DSP-7303 





4 ■ .-4 




HDSP-7304 

Red, Common Cathode, RHDP, Colon 








HDSP-7307 

Red, Overflow, ±1, Common Anode, RHDP 




4- 4 


+ 4 


HDSP-7308 

Red, Overflow, ±1, Common Cathode, RHDP 








HDSP-7311 

Bright Red, Common Anode, RHDP 

1355/xcd/seg 





HDSP-7313 

Bright Red, Common Cathode, RHDP 






HDSP-7317 

Bright Red, Overflow, ±1, Common Anode 






HDSP-7318 

Bright Red, Overflow, ±1, Common Cathode 






H DSP-7401 


2750 iucd/seg 


7.62 mm (.3”) 

HDSP-7402 

Yellow, Common Anode, RHDP, Colon 


Microbright 


HDSP-7403 

Yellow, Common Cathode, RHDP 



Dual-in-Line- 

HDSP-7404 

Yellow, Common Cathode, RHDP, Colon 



.5” H X .3” W X .24” D 

HDSP-7407 

Yellow, Overflow, ±1, Common Anode 





HDSP-7408 

Yellow, Overflow, ±1, Common Cathode 





HDSP-7501 

High Efficiency Red, Common Anode, RHDP 

5400 MCd/seg 




HDSP-7502 

High Efficiency Red, Common Anode, RHDP, Colon 





HDSP-7503 

High Efficiency Red, Common Cathode, RHDP 





HDSP-7504 

High Efficiency Red, Common Cathode, RHDP, Colon 





HDSP-7507 

High Efficiency Red, Overflow, ±1, Common Anode 





HDSP-7508 

High Efficiency Red, Overflow, ±1, Common Cathode 





HDSP-7801 

High Performance Green, Common Anode, RHDP 

3700 jucd/seg 




HDSP-7802 

High Performance Green, Common Anode, RHDP, Colon 





HDSP-7803 

High Performance Green, Common Cathode, RHDP 





HDSP-7804 

High Performance Green, Common Cathode, RHDP, Colon 





HDSP-7807 

High Performance Green, Overflow, ±1, Common Anode 





HDSP-7808 

High Performance Green, Overflow, ±1, Common Cathode 





5082-7730 

Red, Common Anode, LHDP 

770 /iCd/seg 

7-103 



5082-7731 

Red, Common Anode, RHDP 








5082-7736 

Red, Common Anode, Polarity and Overflow Indicator, RHDP 




4 .. 4 




5082-7740 

Red, Common Cathode, RHDP 













5082-7610 

High Efficiency Red, Common Anode, LHDP 

4400MCd/seg 





f ? 


5082-7611 

High Efficiency Red, Common Anode, RHDP 








5082-7613 

High Efficiency Red, Common Cathode, RHDP 





5082-7616 

High Efficiency Red, Universal Polarity Overflow Indicator, 






RHDP 



{.Kid. mm ) 
Dual-in-line 


5082-7620 

Yellow, Common Anode, LHDP 

3400 /ucd/seg 


.75” H X .4” W X .18” D 

5082-7621 

Yellow, Common Anode, RHDP 





5082-7623 

Yellow, Common Cathode, RHDP 





5082-7626 

Yellow, Universal Polarity and Overflow Indicator, RHDP 





HDSP-3600 

High Performance Green, Common Anode, LHDP 

3950/xcd/seg 




HDSP-3601 

High Performance Green, Common Anode, RHDP 





HDSP-3603 

High Performance Green, Common Cathode, RHDP 





HDSP-3606 

High Performance Green, Universal Overflow Indicator, RHDP 
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Red, High Efficiency Red, Yeilow, and High Performance Green Seven 
Segment LED Dispiays (continued) 


Package 



10.92 mm (.43”) 

Dual-in-line 

.75” H X .5” W X .25” D 


B 


09 

=1 


14.2 mm (.56”) 
Dual-in-Line (Single Digit) 
.67” H X .49” W X .31” D 



14.2 mm (.56”) 
Dual-in-Line (Dual Digit) 
.67”Hx1.0”Wx.31”D 


Device 

Description 

Typical ly @ 20 mA DC 

5082-7750 

5082-7751 

5082-7756 

5082-7760 

Red, Common Anode, LHDP 

Red, Common Anode, RHDP 

Red, Universal Polarity and Overflow Indicator, RHDP 

Red, Common Cathode, RHDP 

1100 /xcd/seg 

5082-7650 

5082-7651 

5082-7653 

5082-7656 

High Efficiency Red, Common Anode, LHDP 

High Efficiency Red, Common Anode, RHDP 

High Efficiency Red, Common Cathode, RHDP 

High Efficiency Red, Universal Polarity and Overflow 
Indicator, RHDP 

6100 /iCd/seg 

5082-7660 

5082-7661 

5082-7663 

5082-7666 

Yellow, Common Anode, LHDP 

Yellow, Common Anode, RHDP 

Yellow, Common Cathode, RHDP 

Yellow, Universal Polarity and Overflow Indicator, RHDP 

4600 ;ncd/seg 

HDSP-4600 

HDSP-4601 

HDSP-4603 

HDSP-4606 

High Performance Green, Common Anode, LHDP 

High Performance Green, Common Anode, RHDP 

High Performance Green, Common Cathode, RHDP 

High Performance Green, Universal Overflow Indicator, RHDP 

3850 /xcd/seg 

HDSP-5301 

HDSP-5303 

HDSP-5307 

HDSP-5308 

HDSP-5321 

HDSP-5323 

Red, Common Anode, RHDP 

Red, Common Cathode. RHDP 

Red ±1, Common Anode, RHDP 

Red ±1, Common Cathode, RHDP 

Red, Common Anode, Dual Digit, RHDP 

Red, Common Cathode, Dual Digit, RHDP 

1300 /iCd/seg 

HDSP-5501 

HDSP-5503 

HDSP-5507 

HDSP-5508 

HDSP-5521 

HDSP-5523 

High Efficiency Red, Common Anode, RHDP 

High Efficiency Red, Common Cathode, RHDP 

High Efficiency Red ±1, Common Anode, RHDP 

High Efficiency Red ±1, Common Cathode, RHDP 

High Efficiency Red, Common Anode, Dual Digit, RHDP 

High Efficiency Red, Common Cathode, Dual Digit, RHDP 

6300 MCd/seg 

HDSP-5601 

HDSP-5603 

HDSP-5607 

HDSP-5608 

HDSP-5621 

HDSP-5623 

High Performance Green, Common Anode, RHDP 

High Performance Green, Common Cathode, RHDP 

High Performance Green, Common Anode Overflow 

Indicator, RHDP 

High Performance Green, Common Cathode Overflow 
Indicator, RHDP 

High Performance Green, Common Anode, Dual Digit, RHDP 
High Performance Green, Common Cathode, Dual Digit, 

RHDP 

5600 /iCd/seg 

HDSP-5701 

HDSP-5703 

HDSP-5707 

HDSP-5708 

HDSP-5721 

1 HDSP-5723 

Yellow, Common Anode, RHDP 

Yellow, Common Cathode, RHDP 

Yellow ±1, Common Anode, RHDP 

Yellow ±1, Common Cathode, RHDP 

Yellow, Common Anode, Dual Digit, RHDP 

Yellow.'Common Cathode, Dual Digit, RHDP 

4200 MCd/seg 


Page 

No. 
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SOLID STATE 
DISPLAYS 






Red, High Efficiency Red, Yellow, and High Performance Green Seven 
Segment LED Displays (continued) 


Package 

Device 

Description 

Typical ly @ 2D mA DC 

Page 

No. 



HDSP-3400 

Red, Common Anode, LHDP 

1200 /icd/seg 

7-120 ' 



HDSP-3401 

Red, Common Anode, RHDP 




+ 

,-,1-t- 


HDSP-3403 

Red, Common Cathode, RHDP 




•t 

II iP 


HDSP-3405 

Red, Common Cathode, LHDP 




4 

4 



HDSP-3406 

Red, Universal Polarity Overflow Indicator, RHDP 







HDSP-3900 

High Efficiency Red, Common Anode, LHDP 

4800)ucd/seg 



It 



H DSP-3901 

High Efficiency Red, Common Anode, RHDP 




o 



HDSP-3903 

High Efficiency Red, Common Cathode, RHDP 





HDSP-3905 

High Efficiency Red, Common Cathode, LHDP 





HDSP-3906 

High Efficiency Red, Universal Polarity Overflow 




-h 

+ 



Indicator, RHDP 




■+ 

+ 

n If 


HDSP-4200 

Yellow, Common Anode, LHDP 

3400)ucd/seg 



■♦c 

n 


HDSP-4201 

Yellow, Common Anode, RHDP 




4- 

0 J/: 


HDSP-4203 

Yellow, Common Cathode, RHDP 




+ 



HDSP-4205 

Yellow, Common Cathode, LHDP 





H DSP-4206 

Yellow, Universal Polarity Overflow Indicator, RHDP 





HDSP-8600 

High Performance Green, Common Anode,^LHDP 

3600 jucd/seg 


20 mm (.8") 

HDSP-8601 

High Performance Green, Common Anode, RHDP 



Dual-in-Line 

HDSP-8603 

High Performance Green, Common Cathode, RHDP 



1.09”Hx.78”Wx.33”D 

HDSP-8605 

High Performance Green, Common Cathode, LHDP 





HDSP-8606 

High Performance Green, Universal Overflow Indicator, RHDP 




Solid State Display Options 


Option 

Description 

Page 

No. 

Option S02 

Option S20 

Intensity and Color Selected Displays 

7-135 


High Ambient Light, High Efficiency Red, Yellow, and High Performance 
Green Seven Segment Displays 


Package 

Device 

Description 

Typical ly @ 1DD mA Peak 
1/5 Duty Factor 

Page 

No. 




HDSP-3530 

High Efficiency Red, Common Anode, LHDP 

7100 /iCd/seg 

7-127 




- 


HDSP-3531 

High Efficiency Red, Common Anode, RHDP 




s 

nil 


a 


HDSP-3533 

High Efficiency Red, Common Cathode, RHDP 






o o 


HDSP-3536 

High Efficiency Red, Universal Polarity Overflow Indicator, 









RHDP 






HDSP-4030 

Yellow, Common Anode, LHDP 

4500)ucd/seg 


7.62 mm (.3”) 


HDSP-4031 

Yellow, Common Anode, RHDP 



Dual-in-Line 






.75”Hx.4”Wx.18”D 

HDSP-4033 

Yellow, Common Cathode, RHDP 






HDSP-4036 

Yellow, Universal Polarity Overflow Indicator, RHDP 






HDSP-3600 

High Performance Green, Common Anode, LHDP 

7000 AiCd/seg 







(90 mA Peak 





HDSP-3601 

High Performance Green, Common Anode, RHDP 

1/3 Duty Factor) 





HDSP-3603 

High Performance Green, Common Cathode, RHDP 






HDSP-3606 

High Performance Green, Universal Overflow Indicator, RHDP 
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High Ambient Light , High Efficiency Red, Yellow, and High Performance 
Green Seven Segment Displays (continued) 


: O H: 

:LS: : f; 

? ? ^ 


10.92 mm (.43") 

Dual-in-Line 

.75” H X .5” W X .25" D 


U OS 

^ ✓\ 


14.2 mm (.56”) 

Dual-in-Line 

.67” H X .49” W X .31” D 


dLJ^j 


: 0 A 


20 mm (.8”) 

Dual-in-Line 

1.09” H X .78” W X .33” D 


Device Description 

HDSP-3730 High Efficiency Red, Common Anode, LHDP 
HDSP-3731 High Efficiency Red, Common Anode, RHDP 
HDSP-3733 High Efficiency Red, Common Cathode, RHDP 
HDSP-3736 High Efficiency Red, Universal Polarity Overflow Indicator, RHDP 
HDSP-4130 Yellow, Common Anode, LHDP 
HDSP-4131 Yellow, Common Anode, RHDP 
HDSP-4133 Yellow, Common Cathode, RHDP 
HDSP-4136 Yellow, Universal Polarity Overflow Indicator, RHDP 
HDSP-4600 High Performance Green, Common Anode, LHDP 
HDSP-4601 High Performance Green, Common Anode, RHDP 
HDSP-4603 High Performance Green, Common Cathode, RHDP 
HDSP-4606 High Performance Green, Universal Overflow Indicator, RHDP 

HDSP-5531 High Efficiency Red, Common Anode, RHDP 

HDSP-5533 High Efficiency Red, Common Cathode, RHDP 

HDSP-5537 High Efficiency Red ±1, Common Anode 

HDSP-5538 High Efficiency Red ±1, Common Cathode 

HDSP-5731 Yellow, Common Anode, RHDP 

HDSP-5733 Yellow, Common Cathode, RHDP 

HDSP-5737 Yellow, ±1, Common Anode 

HDSP-5738 Yellow, ±1, Common Cathode 

HDSP-5601 High Performance Green, Common Anode, RHDP 

HDSP-5603 High Performance Green, Common Cathode, RHDP 

HDSP-5607 High Performance Green, Common Anode Overflow Indicator 

HDSP-5608 High Performance Green, Common Cathode Overflow Indicator 


HDSP-3900 High Efficiency Red, Common Anode, LHDP 
HDSP-3901 High Efficiency Red, Common Anode, RHDP 
HDSP-3903 High Efficiency Red, Common Cathode, RHDP 
HDSP-3905 High Efficiency Red, Common Cathode, LHDP 
HDSP-3906 High Efficiency Red, Universal Overflow Indicator, RHDP 
HDSP-4200 Yellow, Common Anode, LHDP 
HDSP-4201 Yellow, Common Anode, RHDP 
HDSP-4203 Yellow, Common Cathode, RHDP 
HDSP-4205 Yellow, Common Cathode, LHDP 
HDSP-4206 Yellow, Universal Polarity Overflow Indicator, RHDP 

HDSP-8600 High Performance Green, Common Anode, LHDP 
HDSP-8601 High Performance Green, Common Anode, RHDP 
HDSP-8603 High Performance Green, Common Cathode, RHDP 
HDSP-8605 High Performance Green, Common Cathode. LHDP 
HDSP-8606 High Performance Green, Universal Overflow Indicator, RHDP 


Typical ly @ 100 mA Peak 
1/5 Duty Factor 
10900 Axcd/seg 


5000 /icd/seg 


6800/iCd/seg 
(90 mA Peak 
1/3 Duty Factor) 

6000 Aicd/seg 


5500 /icd/seg 


9400 iucd/seg 
(90 mA Peak 
1/3 Duty Factor) 


7000iucd/seg 


7000 /Licd/seg 


5800/iCd/seg 
(90 mA Peak 
1/3 Duty Factor) 
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SOLID STATE 
DISPLAYS 





Hexadecimal and Dot Matrix Displays 






7.4 mm (.29”) 
4x7 Single 
Digit 





5082-7300 

(A) 

5082-7302 

(B) 

5082-7340 

5082-7304 

(D) 

5082-7356 

(A) 

5082-7357 

(B) 

5082-7359 

(C) 

5082-7358 

(D) 

HDSP-0760 

(A) 

HDSP-0761 

(B) 

HDSP-0762 

(C) 


Numeric RHDP 

Built-in Decoder/Driver/Memory 
Numeric LHDP 

Built-in Decoder/Driver/Memory 
Hexadecimal 

Built-in Decoder/Driver/Memory 
Over Range ±1 


Numeric RHDP 

Built-in Decoder/Driver/Memory 
Numeric LHDP 

Built-in Decoder/Driver/Memory 
Hexadecimal 

Built-in Decoder/Driver/Memory 
Over Range ±1 


Numeric RHDP 

Built in Decoder/Driver/Memory 
Numeric LHDP 

Built in Decoder/Driver/Memory 
Hexadecimal 

Built in Decoder/Driver/Memory 


8 Pin Epoxy 
15.2 mm (.6”) DIP 


High Efficiency Red 
Low Power 


General Purpose Market 

* Test Equipment 

* Business Machines 

* Computer Peripherals 
» Avionics 


8 Pin Glass Ceramic 
15.2 mm (.6”) DIP 


Medical Equipment 
Industrial and Process 
Control Equipment 
Computers 

Where Ceramic Package 
IC’s are required 
High Reliability 
Applications 


Military Equipment 

Ground Support 

Equipment 

Avionics 

High Reliability 

Applications 




7.4 mm (.29”) 

4x7 Single Digit 
Package: 

8 Pin Glass Ceramic 
15.2 mm (.6") DIP 


HDSP-0763 

(D) 

HDSP-0770 

(A) 

HDSP-0771 

(B) 

HDSP-0772 

(C) 

HDSP-0763 

(D) 

HDSP-0860 

(A) 

HDSP-0861 

(B) 


Over Range ± 1 


Numeric RHDP 

Built in Decoder/Driver/Memory 
Numeric LHDP 

Built in Decoder/Driver/Memory 
Hexadecimal 

Built in Decoder/Driver/Memory 
Over Range ± 1 


Numeric RHDP 

Built in Decoder/Driver/Memory 
Numeric LHDP 

Built in Decoder/Driver/Memory 


High Efficiency Red 
High Brightness 


High Brightness 
Ambient Systems 
Cockpit, Shipboard 
Equipment 
High Reliability 
Applications 


Business Machines 
Fire Control Systems 
Military Equipment 
High Reliability 
Applications 


HDSP-0862 

(C) 


Hexadecimal 

Built in Decoder/Driver/Memory 


HDSP-0863 

(D) 


Over Range ± 1 
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Hexadecimal and Dot Matrix Displays (continued) 


Device and Package 

Description 

Color 

Application 

Page 

No. 

(See previous page) 

HDSP-0960 

(A) 

Numeric RHDP 

Built in Decoder/Driver/Memory 

High Performance 
Green 

• Business Machines 

• Fire Control Systems 

• Military Equipment 

• High Reliability 
Applications 

7-145 

HDSP-0961 

(B) 

Numeric LHDP 

Built in Decoder/Driver/Memory 

HDSP-0962 

(C) 

Hexadecimal 

Built in Decoder/Driver/Memory 

HDSP-0963 

(D) 

Over Range ± 1 


Monolithic Numeric Displays 


Device 













ooooooooo 


OTQOOQOOQQQQQQQQO 


GG0000G00000 




D000@000d 




5082-7404 


5082-7405 


5082-7414 


5082-7415 


5082-7432 


5082-7433 


5082-7441 


5082-7446 


5082-7285 


5082-7295 


Description 


2.79 mm (.11”) Red, 4 Digits 
Centered D.P. 


2.79 mm (.11”) Red, 5 Digits, 
Centered D.P. 


2.79 mm (.11”) Red, 4 Digits, 
RHDP 


2.79 mm (.11”) Red, 5 Digits, 
RHDP 


2.79 mm (.11”) Red, 2 Digits, 
Right, RHDP 


2.79 mm (.11”) Red, 3 Digits, 
RHDP 


2.67 mm (.105") Red, 9 Digits, 
Mounted on P.C. Board 


2.92 mm (.115”) Red, 16 Digits, 
Mounted on P.C. Board 


4.45 mm (.175”) Red, 5 Digits, 
Mounted on P.C. Board. RHDP 


4.45 mm (.175”) Red, 15 Digits, 
Mounted on P.C. Board. RHDP 


Package 


12 Pin Epoxy, 
7.62 mm (.3”) DIP 


14 Pin Epoxy, 
7.62 mm (.3”) DIP 


12 Pin Epoxy, 
7.62 mm (.3”) DIP 


14 Pin Epoxy, 
7.62 mm (.3”) DIP 


12 Pin Epoxy, 
7.62 mm (.3”) DIP 


50.8 mm (2”) PC Bd., 
17 Term. Edge Con. 


69.85 mm (2.750”) 
PC Bd., 24 Term. 
Edge Con. 


50.8 mm (2”) PC Bd.. 
15 Term. Edge Con. 


91.2 mm (3.59”) PC Bd. 
23 Term. Edge Con. 


Application 


Small Display Market 

• Portable/Battery 
Power Instruments 

• Portable Calculators 

• Digital Counters 

• Digital Thermometers 

• Digital Micrometers 

• Stopwatches 

• Cameras 

• Copiers 

• Digital Telephone 
Peripherals 

• Data Entry Terminals 

• Taxi Meters 

For further information ask for 
Application Note 937. 


Page 

No. 
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Hermetic Hexadecimal and Numeric Dot Matrix Displays 


Device 

Description 

Package 

Application 

Page I 
No. 


j~LrTj—Ln 


4N51 

Numeric RHDP 

8 Pin Hermetic Built-in 

• 

Military High Reliability 

8-30 : 




4N51TXV 

M87157/00101ACXD] 

(4N51TXVB) 

(A) 

Decoder/Driver/Memory 

TXV — Hi Rel Screened 

15.2 mm (.6”) DIP 
with gold plated 
leads 

• 

• 

Applications 

Avionics/Space Flight 
Systems 

Fire Control Systems 





4N52 

4N52TXV 

M87157/00102ACXD] 

(4N52TXVB) 

Numeric LHDP Built-in 


• 

Ground Support, 



tnznzrLT 

(A) 


Decoder/Driver/Memory 

TXV - Hi Rel Screened 



Shipboard Equipment 



.. .• 


(B) 







.... 


4N54 

4N54TXV 

M87157/00103ACXD] 

(4N54TXVB) 

Hexadecimal Built-in 
Decoder/Driver/Memory 

TXV - Hi Rel Screened 






tmnzmr 

(B) 


(C) 







jn_[~Lr-Lj-L 


4N53 

Character Plus/Minus Sign 








4N53TXV 

104ACX[1] 

(4N53TXVB) 

(D) 

TXV — Hi Rel Screened 








HDSP-0781 

Numeric RHDP. Built-in 

High Efficiency Red. 

• 

Ground, Airborne. Shipboard 

8-38 


TJT-J1_JTIT 

(C) 

J-LJ-U-LJ-L 


(A) 

HDSP-0781 

Decoder/Driver Memory 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 

Low Power 

• 

Equipment 

Fire Control Systems 

Space Flight Systems 

Other High Reliability 

Uses 





TXV 

HDSP-0781 

TXVB 


• 



• 


HDSP-0782 

(B) 

HDSP-0782 

Numeric LHDP, Built-in 
Decoder/Driver Memory 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 






tnzniJTir^ 

(D) 









TXV 






\m 


HDSP-0782 

TXVB 





7.4 mm (.29") 

4x7 Single Digit 

Package; 

8 Pin Glass Ceramic 
15.2mm (.6") DIP 

Truly Hermetic ^ 

HDSP-0783 

(D) 

HDSP-0783 

TXV 

HDSP-0783 

TXVB 

Overrange ±1 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 





HDSP-0784 

(C) 

HDSP-0784 

TXV 

HDSP-0784 

TXVB 

Hexadecimal, Built-in 
Decoder/Driver Memory 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 








HDSP-0791 

(A) 

HDSP-0791 

TXV 

HDSP-0791 

TXVB 

Numeric RHDP. Built-in 
Decoder/Driver Memory 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 

High Efficiency Red, 

High Brightness 

• 

• 

• 

• 

Ground, Airborne, Shipboard 
Equipment 

Fire Control Systems 

Spaoe Flight Systems 

Other High Reliability 

Uses 





HDSP-0792 

(B) 

HDSP-0792 

TXV 

HDSP-0792 

TXVB 

Numeric LHDP. Built-in 
Decoder/Driver Memory 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 






[1] Military Approved and Qualified for High Reliability Applications. 
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Hermetic Hexadecimal and Numeric Dot Matrix Displays (cont.) 


Device 


(See previous page) 



Description 

HDSP-0783 

(D) 

HDSP-0783 

TXV 

HDSP-0783 

TXVB 

Overrange ±1 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 

HDSP-0794 

(C) 

HDSP-0794 

TXV 

HDSP-0794 

TXVB 

Hexadecimal. Built-in 
Decoder/Driver Memory 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 

HDSP-0881 

(A) 

HDSP-0881 

TXV 

HDSP-0881 

TXVB 

Numeric RHDP, Built-in 
Decoder/Driver Memory 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 

HDSP-0882 

(B) 

HDSP-0882 

TXV 

HDSP-0882 

TXVB 

Numeric LHDP, Built-in 
Decoder/Driver Memory 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 

HDSP-0883 

(D) 

HDSP-0883 

TXV 

HDSP-0883 

TXVB 

Overrange ±1 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 

HDSP-0884 

(C) 

HDSP-0884 

TXV 

HDSP-0884 

TXVB 

Hexadecimal. Built-in 
Decoder/Driver Memory 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 


Color 


High Efficiency Red. 
High 

Brightness 


Yellow 


Application 


Ground. Airborne. Shipboard 
Equipment 

Fire Control Systems 
Space Flight Systems 
Other High Reliability 
Uses 


Page 

No. 
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Hermetic Alphanumeric Displays 


Device 


Description 


Color 


Application 


Page 

No. 



HDSP-2010 


HDSP-2010 

TXV 

HDSP-2010 

TXVB 


37 mm (.15”) 5 x 7 Four 
Character Alphanumeric 
Operating Temperature 
Range: -40°C to +85°C 
TXV Hi Rel Screened 
TXVB Hi Rel Screened to 
Level A MIL-D-87157 


Red, Red Glass 
Contrast Filter 


• Extended temperature 
applications requiring 
high reliability. 

• I/O Terminals 

• Avionics 

For further information see 
Application Note 1016. 
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HDSP-2310 

HDSP-2310 

TXV 

HDSP-2310 

TXVB 


HDSP-2311 

HDSP-2311 

TXV 

HDSP-2311 

TXVB 


5.0 mm (.20")5x 7 Four 
Character Alphanumeric 

12 Pin Ceramic 6.35 mm 
(.25") DIP with untinted 
glass lens 

Operating Temperature 
Range:-55° C to +85° C 

True Hermetic Seal 
TXV - Hi Rel Screened 

TXVB - Hi Rel Screened 
to Level A MIL-D-87157 


Standard Red 


Yellow 


HDSP-2312 

HDSP-2312 

TXV 

HDSP-2312 

TXVB 


High Eff. Red 


Military Equipment 
Avionics 

High Rel Industrial 
Equipment 
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HDSP-2450 

HDSP-2450 

TXV 

HDSP-2450 

TXVB 

HDSP-2451 

HDSP-2451 

TXV 

HDSP-2451 

TXVB 

HDSP-2452 

HDSP-2452 

TXV 

HDSP-2452 

TXVB 


Operating Temperature 
Range: -55°C to +85°C 
6.9 mm (.27”) 5x7 Four 
Character Alphanumeric 
28 Pin Ceramic 15.24 mm 
(.6”) DIP 

True Hermetic Seal 
TXV — Hi Rel Screened 

TXVB - Hi Rel Screened 
to Level A MIL-D-87157 


Red 


Military Equipment 
High Reliability 
Applications 
Avionics 

Ground Support, Cock¬ 
pit, Shipboard Systems 
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m 


HEWLETT 

PACKARD 


FOUR CHARACTER 
2.85mm (0.112 In.) 

SMART 

ALPHANUMERIC DISPLAY 


HPDL-1414 


Features 

• SMART ALPHANUMERIC DISPLAY 

Built-in RAM, ASCII Decoder and 
LED Drive Circuitry 

• WIDE OPERATING TEMPERATURE RANGE 

-40° C to+85° C 

• FAST ACCESS TIME 

160 ns 

• EXCELLENT ESD PROTECTION 

Built-in Input Protection Diodes 

• CMOS 1C FOR LOW POWER CONSUMPTION 

• FULL TTL COMPATIBILITY OVER OPERATING 
TEMPERATURE RANGE 

V,L = 0.8 V 
V|H = 2.0 V 

• WAVE SOLDERABLE 

• RUGGED PACKAGE CONSTRUCTION 

• END-STACKABLE 

• WIDE VIEWING ANGLE 


Description 


TECHNICAL DATA JANUARY 1986 




The HPDL-1414 is a smart 2.85 mm (0.112”) four character, 
sixteen-segment, red GaAsP display. The on-board CMOS 
1C contains memory, ASCil decoder, muitiplexing circuitry 
and drivers. The monolithic LED characters are magnified by 
an immersion lens which increases both character size and 
luminous intensity. The encapsulated dual-in-line package 
provides a rugged, environmentally sealed unit. 

The HPDL-1414 incorporates many improvements over 
competitive products. It has a wide operating temperature 
range, very fast 1C access time and improved ESD 
protection. The display is also fully TTL compatible, wave 
solderable and highly reliable. This display is ideally suited 
for industrial and commercial applications where a good- 
looking, easy-to-use alphanumeric display is required. 


Typical Applications 

• PORTABLE DATA ENTRY DEVICES 

• MEDICAL EQUIPMENT 

• PROCESS CONTROL EQUIPMENT 

• TEST EQUIPMENT 

• INDUSTRIAL INSTRUMENTATION 

• COMPUTER PERIPHERALS 

• TELECOMMUNICATION INSTRUMENTATION 


Absolute Maximum Ratings 

Supply Voltage, Vcc to Ground .. -0.5 V to 7.0 V 

Input Voltage, Any Pin to Ground _-0.5 V to Vcq+0.5 V 

Free Air Operating 

Temperature Range, Ta . -40° C to +85° C 

Relative Humidity (non-condensing) at 65°C . 90% 

Storage Temperature, Ts . -40° C to +85° C 

Maximum Solder Temperature, 1.59 mm (0.063 in.) 
below Seating Plane, t< 5 sec... 260° C 
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Package Dimensions 


„ 4.45 *t-y|} 



IHPDL 1414 YYWW Z 


PIN 11DENTIFrER 
PARTNUWBSR 
DATE COOe (YEAR.WEEKf 
tUMlNOUS intensity CATEGORY 


PIN 

NO. 

FUNCTION 

PIN 

NO. 

FUNCTION 

1 

Ds DATA INPUT 

/ 

GND 

2 

□4 DATA INPUT 

8 

Do DATA INPUT 

3 

WR WRITE 

9 

Di DATA INPUT 

4 

Ai ADDRESS INPUTS 

10 

D2 data input 

5 

Ao ADDRESS INPUTS 

11 

Da DATA INPUT 

6 

Vcc 

12 

De DATA INPUT 


J 


NOTESt 

1. UNLESS OTHERWISE SPECIPIEO THE TOLERANCE 
ON ALL DIMENSIONS IS 0.Z5 mm (0.010 in.). 

Z. DIMENSIONS IN mm (mchesK 


Recommended Operating Conditions 


Paraineter 

Supply Voltage 


Input Voltage High 


Input Voltage low 


Symbol 

Vcc 


V|H 



Parameler 


Test Condition 


Icc 4 digits on tIO seg/dlgitlil^i 

Icc 

mA 

90 

85 

70 

60 

Vcc ^ 5.0 V 

■ 

Icc Blank 

Icc® 

mA 

1.8 

1.5 

1.2 

1.1 

Vcc == 5.0 V 
BL = 0.8 V 

1 

Input Current Max. 

lit 

mA 

23 

20 

17 I 

12 

i 

Vcc = 5.0 V 
ViN == 0.8 V 

1 


GUARANTEED MAXIMUM VALUES 


Parameter 

Symbol 

Units 

25“C 

Vcc = 5.0 V 

Maximum Over 
Operating Temperature 
Range 

Vcc = 53 V 

Icc 4 digits on dO seg/digit)^^*^^ 

Icc 

mA 

90 

130 

Icc Blank 

Icc IBLJ 

mA 

2.3 

4.0 

Input Current, Max. 

IlL 

fxA 

30 

50 

Power Dissipationl^l 

Fo 

mW 

450 

715 


Notes: 

1. “%” illuminated in all four characters. 

2. Measured at five seconds. 

3. Power dissipation = Vcc * Icc (10 seg.). 


I 
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AC Timing Characteristics Over Operating Temperature 
Range at Vcc = 4.5 v 


Parameter 

Symbol 

fwiN 

2S^C 

fwiN 

70'* C 

Imin 

Units 

Address Setup Time 

Us 

90 

115 

150 

ns 

Write Delay Time 

two 

10 

15 

20 

ns 

Write Time 

tw 

80 

100 

130 

ns 

Data Setup Time 

tos 

40 

60 

80 

ns 

Data Hold Time 

tDH 

40 

45 

50 

ns 

Address Hold Time 

Uh 

40 

45 

50 

ms 

Access Time 


130 

160 

200 

ns 

Refresh Rate 


420-790 

310-630 

270 550 

Hz 


Opticai Characteristics 


Parameter 

Symbol 

Test Condition 

Min. 

Typ. 

Units 

Peak Luminous intensity per digit, 

8 segments on (character average) 

Iv Peak 

Vcc ^ 5.0 V 
'’X" illuminated In 
all 4 digits. 

0.4 

TO 

mcd 

Peak Wavelength 

Xpeak 



665 

nm 

Dominant Wavelength 

Ad 



640 

nm 

Off Axis Viewing Angle 




±40 

degrees 

Digit Size 




2.85 

1 mm 


Timing Diagram 



SOLiD STATE 
DISPLAYS 










Magnified Character Font 
Description 


. 2.10 _ 

(0.084) 

ai 32 



da di 


Relative Luminous intensity 
vs. Temperature 



Ta - AMBIENT TEMPERATURE - {°C) 


Electrical Description 


Figure 1 shows the internal block diagram of the HPDL-1414. 
it consists of two parts: the display LEDs and the CMOS iC. 
The CMOS IC consists of a four-word ASCII memory, a 64- 
word character generator, 17 segment drivers, four digit 
drivers, and the scanning circuitry necessary to multiplex the 
four monolithic LED characters. In normal operation, the 
divide-by-four counter sequentially accesses each of the four 
RAM locations and simultaneously enables the appropriate 
display digit driver. The output of the RAM is decoded by the 
character generator which, in turn, enables the appropriate 
display segment drivers. Seven-bit ASCII data is stored in 
RAM. Since the display uses a 64-character decoder, half of 
the possible 128 input combinations are invalid. For each 
display location where D5=D6 in the ASCII RAM, the display 
character is blanked. 

Data is loaded into the display through the DATA inputs 
(De-Do). ADDRESS inputs (Ai-Ao), and WRITE (WR). After a 
character has been written to memory, the IC decodes the 
ASCII data, drives the display and refreshes it without any 
external hardware or software. 


The HPDL-1414 uses 12 pins to control the CMOS IC. 

Figure 1 shows the effect these inputs have on the display. 

DATA INPUTS Seven bit ASCII data is entered into 

(Do-De, pins 1, 2, 8-12) memory via the DATA inputs. 

ADDRESS INPUTS Each location in memory has a 

(Ai-Ao, pins 4 and 5) distinct address. ADDRESS inputs 
enable the designer to select a 
specific location in memory to store 
data. Address 00 accesses the far 
right display location. Address 11 
accesses the far left location. 

WRITE (WR, pin 3) Data is written into the display when 
the Wr input is low. 

Vcc and GND These pins supply power to the 

(pins 6 and 7) display. 



Figure 1. HPDL-1414 Internal Block Diagram 
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WR 

Ai 

Ao 

Oe 

Ds 

O4 

D3 

Oz 

Di 

Di 


L 

L 

L 

a 

a 

a 

a 

a 

a 

a 

m NC NC R 

L 

L 

H 

b 

b 

b 

b 

b 

b 

b 

NC NC 1 NC 

L 

H 

L 

c 

c 

c 

c 

c 

c 

c 

NC C NC NC 

L 

H 

H 

d 

d 

d 

d 

d 

d 

d 

D NC NC NC 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Previously Written 
Data 


L = LOGIC LOW INPUT “a” = ASCII CODE CORRESPONDING TO SYMBOL “ R” 

H = LOGIC HIGH INPUT NC = NO CHANGE 

X = DON’T CARE 

Figure 2. Write Truth Table 

Using the HPDL-l 414 with 
Microprocessors 

Figures 3 and 4 show how to connect the HPDL-1414 to a ADDRESS inputs (Ai and Ao) are connected to microproces- 

Motorola 6800 or an Intei 8085. The major differences sor addresses Ai and Ao. A 74LS138 may be used to 

between the two circuits are: generate individual display WRITE signals. Higher order 

1. The 6800 requires two latches to store the ADDRESS microprocessor address lines are connected to the 74LS138. 

and ASCII DATA information to increase the address The microprocessor write line must be wired to one of the 

and data input hold times. active low enable inputs of the 74LS138. Both figures are 

2. The 6800 requires a flip-flop to delay the display formatted with address 0 being the far right display character. 
WRITE signal to increase the address input setup time. 



Figure 3: Memory Mapped Interface for the 6800 
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•USE FOR HIGHER ORDER ADDRESS DECODING. 


Figure 4. Memory Mapped Interface for the 8085 





















BITS 

^3 

^2 

Dl 

Do 

0 

0 

0 

0 

0 

0 

0 
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0 

0 

1 
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0 

0 

1 

1 

0 

1 

0 

0 

0 

1 

0 

1 

0 

1 

1 

0 

0 

1 

1 

1 

1 

0 

0 

0 

1 

0 

0 

1 

1 

0 

1 

0 

1 

0 

1 

1 

1 

1 

0 

0 

1 

1 

0 

1 

1 

1 

1 

0 

1 

1 

1 

1 

Dg Dg 
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0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

A 

B 

c 

D 

E 

F 

0 1 0 

2 

(space) 

1 

II 

ii 

5 

* 

& 

/ 

< 

> 

X 

+ 

/ 

— 



0 1.1 

3 

D 

1 

? 

9 

H 

5 

6 

1 

B 

9 

— 

/ 

Z 

- 


? 

1 0 0 

4 

a 

n 

S 

C 

U 

E 

r 

G 

H' 

I 

J 

K 

L 

M 

N 

□ 

1 0 1 

5 

P 

□ 

R 

Ul 

T 

U 

1/ 

W 

X 

Y 

z 

[ 

\ 

1—1 

/\ 

_ 


Figure 5. HPDL-1414 ASCII Character Set 


Mechanical and Electrical 
Considerations 

The HPDL-1414 is a 12 pin dual-in-line package which can 
be stacked horizontally and vertically to create arrays of.any 
size. The HPpL-1414 is designed to operate continuously 
from -40° C to +85° C for all possible input conditions. 

The HPDL-1414 is assembled by die attaching and wire 
bonding the four GaAsP/GaAs monolithic LED chips and 
the CMOS 1C to a high temperature printed circuit board. An 
immersion lens is formed by placing the PC board assembly 
into a nylon lens filled with epoxy. A plastic cap creates an 
air gap to protect the CMOS 1C. Backfill epoxy environmen¬ 
tally seals the display package. This package construction 
gives the display a high tolerance to temperature cycling. 

The inputs to the CMOS 1C are protected against static dis¬ 
charge and input current latchup. However, for best results, 
standard CMOS handling precautions should be used. Prior 
to use, the HPDL-1414 should be stored in anti-static tubes 
or conductive material. A grounded conductive assembly 
area should be used, and assembly personnel should wear 
conductive wrist straps. Lab coats made of synthetic materi¬ 
als should be avoided since they may collect a static charge. 
Input current latchup is caused when the CMOS inputs are 
subjected either to a voltage below ground (Vin < ground) or 
to a voltage higher than Vcc (Vin > Vcc), and when a high 
current is forced into the input. 


Soldering and Post Solder 
Cleaning instructions for the 
HPDL-1414 

The HPDL-1414 may be hand soldered or wave soldered 
with SN63 solder. Hand soldering may be safely performed 
only with an electronically temperature-controlled and 
securely grounded soldering iron. For best results, the iron 
tip temperature should be set at 315°C (600° F). For wave 
soldering, a rosin-based RMA flux ora water soluble organic 
acid (OA) flux can be used. The solder wave temperature 
should be 245°C ±5°C (473° F ±9°F), and the dwell in the 
wave should be set at 1 1/2 to 3 seconds for optimum solder¬ 
ing. Preheat temperature should not exceed 93°C (200° F) as 
measured on the solder side of the PC board. 

Post solder cleaning may be performed with a solvent or 
aqueous process. For solvent cleaning, Allied Chemical 
Genesolv DES, Baron Blakeslee Blaco-Tron TES or DuPont 
Freon TE can only be used. These solvents are azeotropes of 
trichlorotrifluoroethane FC-113 with low concentrations of 
ethanol (5%). The maximum exposure time in the solvent 
vapors at boiling temperature should not exceed 2 minutes. 
Solvents containing high concentrations of alcohols, pure 
alcohols, isopropanol or acetone should not be used as they 
will chemically attack the nylon lens. Solvents containing 
trichloroethane FC-111 or FC-112 and trichloroethylene 
(TCE) are not recommended. 

An aqueous cleaning process is highly recommended. A 
saponifier, such as Kester Bio-kleen Formula 5799 or equi¬ 
valent, may be added to the wash cycle of an aqueous 
process to remove rosin flux residues. Organic acid flux 
residues must be thoroughly removed by an aqueous clean¬ 
ing process to prevent corrosion of the leads and solder 
connections. The optimum water temperature is 60°C 
(140° F). The maximum cumulative exposure of the HPDL- 
1414 to wash and rinse cycles should not exceed 15 minutes. 
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Optical Considerations/ 
Contrast Enhancement 

The HPDL-1414 display uses a precision aspheric immersion 
lens to provide excellent readability and low off-axis distor¬ 
tion. The aspheric lens produces a magnified character 
height of ,2.85 mm (0.112 in.) and a viewing angle of ±40 
degrees. These features provide excellent readability at dis¬ 
tances of up to 1.5 meters (4 feet). 

Each HPDL-1414 display Is tested for luminous intensity and 
marked with an intensity category on the side of the display 
package. To ensure intensity matching for multiple package 


applications, mixing intensity categories for a given panel is 
not recommended. 

The HPDL-1414 display is designed to provide maximum 
contrast when placed behind an appropriate contrast 
enhancement filter. Some suggested filters are Panelgraphic 
Ruby Red 60, Panelgraphic Dark Red 63, SGL Homalite 
HI 00-1650, Rohm and Haas 2423, Chequers Engraving 118, 
and 3M R6510. For further Information on contrast 
enhancement, see Hewlett-Packard Application Note 1015. 
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FOUR CHARACTER 

4.1 mm (0.16 in.) 

SMART 

ALPHANUMERIC DISPLAY 

TECHNICAL DATA JANUARY 1986 

Features 

• SMART ALPHANUMERIC DISPLAY 
Built-in RAM, ASCII Decoder, and LED Drive 
Circuitry 

• WIDE OPERATING TEMPERATURE RANGE 
-40° C to+85® C 

• VERY FAST ACCESS TIME 
160 ns 

• EXCELLENT ESD PROTECTION 
Built-in Input Protection Diodes 

• CMOS IC FOR LOW POWER CONSUMPTION 

• FULL TTL COMPATIBILITY OVER OPERATING 
TEMPERATURE RANGE 
V|L = 0.8 V 
V|h=2.0V 

• WAVE SOLDERABLE 

• RUGGED PACKAGE CONSTRUCTION 

• END-STACKABLE 

• WIDE VIEWING ANGLE 


• MEDICAL EQUIPMENT 

• PROCESS CONTROL EQUIPMENT 

• TEST EQUIPMENT 

• INDUSTRIAL INSTRUMENTATION 

• COMPUTER PERIPHERALS 

• TELECOMMUNICATION EQUIPMENT 


Absolute Maximum Ratings 

Supply Voltage, Vqc to Ground . -0.5 V to 7.0 V 

Input Voltage, Any Pin to Ground ... -0.5 V to Vcc+0-5 V 
Free Air Operating 

Temperature Range, .-40° C to +85° C 

Relative Humidity (non-condensing) at 65°C . 90% 

Storage Temperature, Ts . -40° C to +85° C 

Maximum Solder Temperature, 1.59 mm (0.063 in.) 
below Seating Plane, t < 5 sec. 260° C 


Description 

The HPDL-2416 has been designed to incorporate several 
improvements over competitive products. It has a wide 
operating temperature range, fast IC access time and 
improved ESD protection. The HPDL-2416 is fully TTL 
compatible, wave solderable, and highly reliable. This display 
is ideally suited for industrial and commercial applications 
where a good looking, easy-to-use alphanumeric display is 
required. 

The HPDL-2416 is a smart 4.1 mm (0.16 in) four character, 
sixteen-segment red GaAsP display. The on-board CMOS 
IC contains memory, ASCII decoder, multiplexing circuitry, 
and drivers. The monolithic LED characters are magnified 
by an immersion lens which increases both character size 
and luminous intensity. The encapsulated dual-in-line 
package construction provides a rugged, environmentally 
sealed unit. 



Typical Applications 

• PORTABLE DATA ENTRY DEVICES 


m 


HEWLETT 

PACKARD 


HPDL-2416 
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Package Dimensions 




PART NUMBER 

AND DATS CODE LUMINOUS INTENSITY CATEGORY 


Z' 



V' y- > 

/ r" 

(0.26) 1 

-f1- 

I* HPDL 2416 YYWW Z** 


/ 

.iiuuyyinizi: 
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PIN 

NO. 

FUNCTION 

PIN 

NO. 

FUNCTION 

1 

CHIP ENABLE 

10 

GND 

2 

CEj CHIP ENABLE 

11 

Do DATA INPUT 

3 

CLR CLEAR 

12 

Di DATA INPUT 

4 

CUE CURSOR ENABLE 

13 

D2 DATA INPUT 

5 

CU CURSOR SELECT 

14 

Da DATA INPUT 

6 

WR WRITE 

15 

Do DATA INPUT 

7 

ADDRESS INPUT 

16 

Ds DATA INPUT 

8 

ADDRESS INPUT 

17 

D4 DATA INPUT 

9 

Vcc 

18 

BL DISPLAY BLANK 


PIN UOENTIFIER 0.611 *013 jyp 3.64 (0.100) TYP. 
(0.020 + 0.005) 


NOTES: 

1. UNLESS OTHER WISE SPECIFIED, THE TOLERANCE ON ALL DIMENSIONS IS 0.254 mm (0.010 IN.) 

2. DIMENSIONS IN mm (INCHES). 


Recommended Operating Conditions 


Parameter 

Symbol 

Min. 

Nom. 

Max. 

Unite 

Supply Voltage 

Vcc 

4.5 

6.0 

5.5 

V 

Input Voltage High 

ViH 

2.0 



V 

Input Voltage Low 

VfL 



0.8 

V 


DC Electrical Characteristics Over Operating Temperature Range 

TYPICAL VALUES 


Parameter 

Symbol 

Units 


-20" C 

25" C 

70" C 

85" C 

Test Condition 

^CC ^ on {10 aeg/dtglt^l^’^i 

Icc 

mA 

100 

95 

85 

75 

72 

Vcc 5.0 V 

^CC Cusor^^'^’^i 

Icc iCUl 

mA i 

147 

140 

126 

110 

105 

Vcc 5.0 V 

I(;jC Blank 

Icc (BL) 

mA 

1.85 


1.5 


1.15 

Vcc == 5.0 V 

BL === 0.8 V 

Input Current, Max. 

1|L 

iuA 

20 


17 


14 

Vcc = 5.0 V 

V|N = 0.SV 


GUARANTEED VALUES 


Parameter 

Symbol 

Units 

25" C 

Vcc = 5^0 V 

Maximum Over 
Operating Temperature 
Range 

Vcc 5.5 V 

loo 4 digits on (10 seg/digit)n21 

Icc 

mA 

115 

170 

icc Cursorl^»3,4j 

Icc (CU) 

mA 

165 

232 

Icc Blank 

icc (BL) 

mA 

3.5 

8.0 

Input Current, Max. 

lit 

aA 

30 

40 

Power Dlssipatlonl^f 

Pd 

mW 

575 1 

910 


Notes: 

1. illuminated in all four characters. 

2. Measured at five seconds. 

3. Cursor character is sixteen segments and DP on. 


4. Cursor operates continuously over operating temperature range. 

5. Power dissipation = Vcc * Icc (10 seg.). 




AC Timing Characteristics Over Operating Temperature 
Range at Vcc = 4.5 v 


Parameter 

Symbol 

-20^ C 
tMIN 

25° C 
ffViiN 

70° C 
'min 

Units 

Address Setup Time 

tAS 

90 

115 

150 

ns 

Write Delay Time 

tWD 

10 

15 

20 

ns 

Write Time 

tw 

80 

100 

130 

ns 

Data Setup Time 

tos 

40 

60 

80 

ns 

Data Hold Time 

tOH 

40 

45 

50 

ns 

Address Hold Time 

tAH 

40 

45 

50 

ns 

Chip Enable Hold Time 

tCEH 

40 

45 

50 

ns 

Chip Enable Setup Time 

tCES 

90 

115 

150 ^ 

ns 

Clear Time 

tCLR 

2.4 I 

3,5 

4.0 

ms 

Access Time 


130 

160 

200 

ns 

Refresh Rate 


420-790 

310-630 

270-550 

Hz 


Optical Characteristics 


Parameter 

Symbol 

Test Condition 

Min. 

Typ. 

Units 

Peak Luminous Intensity per digit, 

8 segments on (character average) 

Iv Peak 

Vcc == 5.0 V 
illuminated in 
all 4 digits. 

0.5 

1.25 

mcd 

Peak Wavelength 

Apeak 



655 

nm 

Dominant Wavelength 

Ad 



640 

nm 

Off Axis Viewing Angle 




±50 

degrees 

Digit Size 




4.1 

mm 


Timing Diagram 
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Magnified Character 
Font Description 


_ 3.100 _ 

( 0 . 122 ) 

ai 32 



d2 di 


Reiative Luminous intensity 
vs. Temperature 



Ta - AMBIENT TEMPERATURE - (C") 


Electrical Description 

Display Internal Block Diagram 

Figure 1 shows the internal block diagram for the 
HPDL-2416 display. The CMOS 1C consists of a four-word 
ASCII memory, a four-word cursor memory, a 64-word 
character generator, 17 segment drivers, four digit drivers, 
and the scanning circuitry necessary to multiplex the four 
monolithic LED characters. In normal operation, the divide- 
by-four counter sequentially accesses each of the four RAM 
locations and simultaneously enables the appropriate dis¬ 
play digit driver. The output of the RAM is decoded by the 
character generator which, in turn, enables the appropriate 
display segment drivers. For each display location, the cur¬ 
sor enable (CUE) selects whether the data from the ASCII 
RAM (CUE = 0) or the stored cursor (CUE = 1) is to be 
displayed. The cursor character is denoted by all sixteen 
segments and the DP ON. Seven-bit ASCII data is stored in 
RAM. Since the display utilizes a 64-character decoder, half 
of the possible 128 input combinations are invalid. For each 
display location where Ds = De in the ASCII RAM, the dis¬ 
play character is blanked. The entire display Is blanked 
when BL = 0. 

Data is loaded into the display through the data inputs (De- 
Dq), address mputs (Ai, Ap), chip enables (CEf, CE 2 ). 
cursor select (CU), and write (WR). The cursor select (CU) 
determines whether data is stored in the ASCII RAM (CU = 
1) orjcursor memory (CU = 0). When CEi = CE 2 = WR = 0 
and CU = 1, the information on the data inputs is stored in 
the ASCII RAM at the location specified by the address 
inputs (Ai, Ap). When CEi = CE 2 = WR = 0 and CU = 0. 
information on the data input, Dp, is stored in the cursor at 
the location specified by the address inputs (Ai, Ap). If Dp 
= 1, a cursor character is stored in the cursor memory. If 
Dp = 0, a previously stored cursor character will be removed 
from the cursor memory. 

If the clear input (CLR) equals zero for one internal display 
cycle (4 ms minimum), the data in the ASCII RAM will be 
rewritten with zeroes and the display will be blanked. Note 
that the blanking input (BL) must be equal to logical one 
during this time. 


Data Entry 

Figure 2 shows a truth table ^the HPDL-2416 display. Set¬ 
ting the chip ^bles (CEi, ^ 2 ) to their low state and the 
cursor select (CU) to its high state will enable data loading. 
The desired data inputs (Dp-Dp) and address inputs (Ai, 
Ap) as ^11 as the chip enables (CEi, CE 2 ) and cursor 
select (CU) must be held stable during the write cycle to 
ensure that the correct data is stored into the display. Valid 
ASCII data codes are shown in Figure 3. The display 
accepts standard seven-bit ASCII data. Note that Dp = Dp 
for the codes shown in Figure 2. If Dp = Dp during the write 
cycle, then a blank will be stored in the display. Data can 
be loaded into the display in any order. Note that when Ai 
= Ap = 0, data is stored in the furthest right-hand display 
location. 

Cursor Entry 

As shown in Figure 2, setting the chip enables (CEi, CE 2 ) to 
their low state and the cursor select (CU) to its low state will 
enable cursor loading. The cursor character is indicated by 
the display symbol having all 16 segments and the DP ON. 
The least significant data input (Dp), the address inputs 
( Ai, Ap), the chip enables (CEi, CE 2 ), and the cursor select 
(CU) must be held stable during the write cycle to ensure 
that the correct data is stored in the display. If Dp is in a 
low state during the write cycle, then a cursor character 
will be removed at the indicated location. If Dp is in a high 
state euring the write cycle, then a cursor character will be 
stored at the indicated location. The presence or absence 
of a cursor character does not affect the ASCII data stored 
at that location. Again, when Ai = Ap = 0, the cursor 
character is stored in the furthest right-hand display 
location. 

All stored cursor characters are displayed if the cursor ena¬ 
ble (CUE) is high. Similarly, the stored ASCII data words are 
displayed, regardless of the cursor characters, if the cursor 
enable (CUE) is low. The cursor enable (CUE) has no effect 
on the storage or removal of the cursor characters within 
the display. A flashing cursor is displayed by pulsing the 
cursor enable (CUE). For applications not requiring a cur¬ 
sor, the cursor enable (CUE) can be connected to ground 
and the cursor select (CU) can be connected to Vcc. This 
inhibits the cursor function and allows only ASCII data to 
be loaded into the display. 







Figure 1. HPDL-2416 Internal Block Diagram 










Display Clear 

As shown in Figure 2, the ASC II data stored in the display 
will be cleaned if the clear (CLR) is held low and the blank¬ 
ing input (BL) is held high for 4 ms mi nimu m. The cursor 
memory is not affected by the clear (CLR) input. Cursor 
chara cters can be stored or removed even while the clear 
(CLR) is low. Note that the display will be cleared regardless 
of the state of the chip enables (^i, ^ 2 ). Howeve r, to 
ensure that all four display characters are cleared, CLR 
should be held low for 4 ms following the last write cycle. 

Display Blank 

As shown in Fi^re 2, the display will be blanked if the 
blanking input (BL) is held low. Note that the display will be 
blanked regardless of the state of the chip enables (CEi, 


CE 2 ) or write (WR) inputs. The ASCII data stored in the dis¬ 
play and the cursor memory are not affected by the 
blanking input. ASCII data and cursor data can be stored 
even while the blanking input (BL) is l ow. N ote that while the 
blanking input (^) is low, the clear (CLR) function is inhi¬ 
bited. A flashing display can be obtained by a^ying a low 
frequency square wave to the blanking input (BL). Because 
the blanking input (BL) also resets the internal display mul¬ 
tiplex counter, the frequency applied to the blanking input 
(BL) should be much slower than the display multiplex rate. 
Finally, dimming of the display through the blanking input 
(BL) is not recommended. 

For further application information please consult Application 
Note 1026. 


Funotion 

BL 

CLR 

CUE 

cu 

CEi 

CB 2 

WR 

Ai 

Ao 

De 

Ds 

D 4 

03 

Da 

Di 

Do 

DIG3,OICS20ICiDrGo 

Write 

L 

X 

X 

H 

L 

L 

L 

L 

L 

a 

a 

a 

a 

a 

a 

a 

NC 

NC 

NC R 

Data 




-OR- 




L 

H 

b 

b 

b 

b 

b 

b 

b 

NC 

NC 

B NC 

Memory 

X 

H 

X 

H 

L 

L 

L 

H 

L 

c 

c 

c 

c 

c 

c 

G 

NC 

C 

NC NC 









H 

H 

d 

d 

d 

d 

d 

d 

d 

U 

NC 

NC NC 

Disable 

X 

X 

X 

H 

X 

X 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Previously Written 

Data 

X 

X 

X 

H 

X 

H 

X 










Data 


Memory 

X 

X 

X 

H 

H 

X 

X 













Write 




















Write 

X 

X 

X 

L 

L 

L 

L 

L 

L 

X 

X 

X 

X 

X 

X 

H 

NC 

NC 


Cursor 








,L 

H 

X 

X 

X 

X 

X 

X 

H 

NC 

NC 

^ NC 









H 

L 

X 

X 

X 

X 

X 

X 

H 

NC 

i 

NC NC 









H 

H 

X 

X 

X 

X 

X 

X 

H 

ii 

NC 

NC NC 

Clear 

X 

X 

X 

L 

L 

L 

L 

L 

L 

X 

X 

X 

X 

X 

X 

L 

NC 

NC 

NC [j 

Cursor 








L 

H 

X 

X 

X 

X 

X 

X 

L 

NC 

NC 

Lj NC 









H 

L 

X 

X 

X 

X 

X 

X 

L 

NC 

1 1 

NC NC 









H 

H 

X 

X 

X 

X 

X 

X 

L 

r~i 

L J 

NC 

NC NC 

Disable 

X 

X 

X 

L 

X 

X 

H 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Previously Written 

Cursor 

X 

X 

X 

L 

X 

H 

X 










Cursor 


Memory 

X 

X 

X 

L 

H 

X 

X 














L = LOGIC LOW INPUT “a” = ASCII CODE CORRESPONDING TO SYMBOL “ F? ” 
H = LOGIC HIGH INPUT NC = NO CHANGE 

X = DON’T CARE ^ = CURSOR CHARACTER (ALL SEGMENTS ON) 


Figure 2a. Cursor/Data Memory Write Truth Table 


Function 

BL CLR CUE CU CEi CEa WR 

GIG 3 DIG 2 DIG, DIGo 

CUE 

H H L X X X X 

H H H X X X X 

R M € 1} Display previously written data 

® ® 8 ® Display previously written cursor 

Clear 

H L X X X X X* 

*NOTE: CLR should be held low for 4 ms 
following the fast WRITE cycle to ensure 
all data Is cleared. 

["] [^] [^] [~] Clear data memory, cursor memory 

^ unchanged 

Blanking 

LX X X X X X 

r~j r] fj [“] Blank display, data and cursor 
memories unchanged. 


Figure 2b. Displayed Data Truth Table 





Og hex 01 23466T83AE|CDEF 

0 10 2 (.p.cel I II ^ 5 ® 

'^~YTYYYYVTTYTTYT'\y 

3 H B 0 U E r EiFI I J K L M N SJ 
’ » ’ = P □ R 5 T Ull/ W x| Y Z r \ J /\ _ 


Figures. HPDL-2416 ASCII Character Set 


Mechanical and Electrical 
Considerations 

The HDPL-2416 is an 18 pin dual-in-line package that can 
be stacked horizontally and vertically to create arrays of 
any size. The HPDL-2416 is designed to operate continu¬ 
ously from -40° C to +85° C all possible input conditions 
including the illuminated cursor in all four character locations. 

The HPDL-2416 is assembled by die attaching and wire 
bonding the four GaAsP/GaAs monolithic LED chips and 
the CMOS 1C to a high temperature printed circuit board. 
An immersion lens is formed by placing the PC board 
assembly into a nylon lens filled with epoxy. A plastic cap 
creates an air gap to protect the CMOS 1C. Backfill epoxy 
environmentally seals the display package. This package 
construction provides the display with a high tolerance to 
temperature cycling. 

The inputs to the CMOS 1C are protected against static 
discharge and input current latchup. However, for best 
results standard CMOS handling precautions should be 
used. Prior to use, the HPDL-2416 should be stored in anti¬ 
static tubes or conductive material. During assembly a 
grounded conductive work area should be used, and 
assembly personnel should wear conductive wrist straps. 
Lab coats made of synthetic material should be avoided 
since they are prone to static charge build-up. Input cur¬ 
rent latchup is caused when the CMOS inputs are subjected 
either to a voltage below ground (V|n < ground) or to a 
voltage higher than Vqc (V|n > Vqc) and when a high cur¬ 
rent is forced into the input. To prevent input current 
latchup and ESD damage, unused inputs should be con¬ 
nected either to ground or to Vqc- Voltages should not be 
applied to the inputs until Vqc has been applied to the dis¬ 
play. Transient input voltages should be eliminated. 


Soldering and Post Solder 
Cleaning Instructions for the 
HPDL-2416 

The HPDL-2416 may be hand soldered or wave soldered 
with SN63 solder. Hand soldering may be safely performed 
only with an electronically temperature-controlled and 
securely grounded soldering iron. For best results, the iron 
tip temperature should be set at 315°C (600° F). For wave 
soldering, a rosin-based RMA flux can be used. The solder 
wave temperature should be 245°C ±5°C (473°F ±9°F), 
and the dwell in the wave should be set at iy 2 to 3 seconds 
for optimum soidering. Preheat temperature should not 
exceed 93°C (200° F) as measured on the solder side of the 
PC board. 

Post solder cleaning may be performed with a solvent or 
aqueous process. For solvent cleaning. Allied Chemical 
Genesolv DES, Baron Blakeslee Blaco-Tron TES or DuPont 
Freon TE can only be used. These solvents are azeotropes 
of trichlorotrifluoroethane FC-113 with low concentrations 
of ethanol (5%). The maximum exposure time in the solvent 
vapors at boiling temperature should not exceed 2 minutes. 
Solvents containing high concentrations of alcohols, pure 
alcohols, isopropanol or acetone should not be used as 
they will chemically attack the nylons lens. Solvents con¬ 
taining trichloroethane FC-111 or FC-112 and trichloro¬ 
ethylene (TCE) are not recommended. 

An aqueous cleaning process is highly recommended. A 
saponifier, such as Kester-Bio-kleen Formula 5799 or equi¬ 
valent, may be added to the wash cycle of an aqueous 
process to remove rosin flux residues. Organic acid flux 
residues must be thoroughly removed by an aqueous clean¬ 
ing process to prevent corrosion of the leads and solder 
connections. The optimum water temperature is 60°C 
(140°F). The maximum cumulative exposure of the HPDL- 
2416 to wash and rinse cycles should not exceed 15 minutes. 
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optical Considerations/ 
Contrast Enhancement 

The HPDL-2416 display uses a precision aspheric immer¬ 
sion lens to provide excellent readability and low off-axis 
distortion. The aspheric lens produces a magnified charac¬ 
ter height of 4.1 mm (0.160 in.) and a viewing angle of ±50°. 
These features provide excellent readability at distances up 
to 2 metres (6 feet). 

Each HPDL-2416 display Is tested for luminous intensity 
and marked with an intensity category on the side of the 
display package. To ensure intensity matching for multiple 


package applications, mixing intensity categories for a 
given panel is not recommended. 

The HPDL-2416 display is designed to provide maximum 
contrast when placed behind an appropriate contrast 
enhancement filter. Some suggested filters are Panelgraphic 
Ruby Red 60, Panelgraphic Dark Red 63, SGL Homalite 
H100-1650, Rohm and Haas 2423, Chequers Engraving 118, 
and 3M R6510. For further information on contrast 
enhancement, see Hewlett-Packard Application Note 1015. 
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PACKARD 


mjR CH/^RACTER 3.8 mm (0.15 INCH) 
5X7 ALPHANUMERIC DISPLAYS 

STANDARD RED HDSP-2000 
YELLOW HDSP-2001 
HIGH EFFICIENCY RED HDSP-2002 
HlfittlERFORIVIANCE GREEN HriSP-2003 


TECHNICAL DATA JANUARY 1986 


Features 


FOUR COLORS 
Standard Red 
Yellow 

High Efficiency Red 

High Performance Green 

INTEGRATED SHIFT REGISTERS WITH 

CONSTANT CURRENT DRIVERS 

COMPACT CERAMIC PACKAGE 

WIDE VIEWING ANGLE 

END STACKABLE FOUR CHARACTER 

PACKAGE 

TTL COMPATIBLE 

5x7 LED MATRIX DISPLAYS FULL ASCII SET 
CATEGORIZED FOR LUMINOUS INTENSITY 
HDSP-2001/2003 CATEGORIZED FOR COLOR 


Description 


3.71 REf. 7.2$ 
{,146} L290) 


PfN 1 MARKED 6Y 
DOT OW SACK OF 
PACKAOE. 


4,44 *^-13 

' .Qosjr 





The HDSP-2000/-2001/-2002/-2003 series of displays are 3.8 
mm (0.15 inch) 5 x7 LEDarraysfordispiay of aiphanumeric 
information. These devices are available in standard red, 
yellow, high efficiency red, and high performance green. 


Package Dimensions 

__ __17.75 MAX« _ 

r ■ 1,699} 


t.^ 

SEENOT6 4 |-1 |-n i-1 i-1- 

, I_ 1^1 

T ‘iTMtITi ri I 


Typical Applications 

• INDUSTRIAL PROCESS CONTROL EQUIPMENT 

• BUSINESS MACHINES 

• PROGRAMMABLE LEGEND SWITCHES 

• MEDICAL INSTRUMENTS 

• MILITARY GROUND SUPPORT EQUIPMENT 

• COMPUTER PERIPHERALS 

Each four character cluster is contained in a 12 pin dual-in¬ 
line package. An on-board SlPO (Serial-In-Parallel-Out) 
7-bit shift register associated with each digit controls con¬ 
stant current LED row drivers. Full character display is 
achieved by external column strobing. 


PIN FUNCTION 
1 COLUMN 1 


PIN FUNCTION 
I 7 t DATA OUT 


I 4 COLUMN 4 I 10 CLOCK J 

I 5 I COLuMNB [ 11 ^GROUN D' 1 

I 6 I I NT. CONNECT* ['12 | DATA IN ' 

*DO NO'F CONNECT OR USE 



.54^.08 
<.020 i <003} 


2.54M3Typ. 
<•100 ^006} 
NOW ACCOM. 


.25 >,0S TVP. 
(.010 ‘. 002 } 


t30< 


NOTES; 

1, DIMENSIONS IN w(nt.Rct)e4}, 

2, UNLESS OTHERWISE SPECIE (ED THE 
TOeERANCE on Act D<M£NSIQN$ 

IS'.38mm (*,015"} 

3, tEAD MATERIAt IS 
COPPER AttOY. 

4, CHARACTERS ARE CENTERED 
WITH RESPECT TO tEAOSWfTHIN 

<.13mm t*.O0S*'T 
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Absolute Maximum Ratings (HDSP-2000/-2001/-2002/-2003) 


Supply Voltage Vcc to Ground ... —0.5V to 6.0V 

Inputs, Data Out and Vb . —0.5V to Vcc 

Column Input Voltage, Vcol . —0.5V to +6.0V 

Free Air Operating 

Temperature Range, Ta[T2 ].. —20° C to +85° C 


Storage Temperature Range, Ts ..... —55°C to +100°C 
Maximum Allowable Power Dissipation 

at Ta = 25° on .2.3] .. 1 24 Watts 

Maximum Solder Temperature 1.59 mm (0.063 in) 

Below Seating Plane t < 5 sec . 260° C 


Recommended Operating Conditions 
(HDSP-2000/-2001 /-2002/-2003) 


Parameter 

■r-na.TWii 

Supply Voltage 

Vcc 

Data Out Current, Low State 

lOL 

Data Out Current, High State 

lOH 

Column Input Voltage, Column On HDSP-2000 

Vcol 

Column Input Voltage, Column On, HDSP-2001A2002A2003 

HESSEHIil 

Setup Time 



SHlIHlii 

Width of Clock 

tw(ClocH) 

Clock Frequency 

fc(Ock 

Clock Transition Time 

tTHL 



; Free Air Operating Temperature RangeH-gJ 


Electrical Characteristics Over Operating Temperature Range 

(Unless otherwise specified) 


Oescrifttlon 

Supply Current 


Column Current at any Column Input 

Column Current at any Column Input 
Va, Clock or Data input Threshold High 
Vb, Clock or Data Input Threshold tow 


Input Current Logical 1 




I Input Current Logical 0 


Vb. Clock 
Data In 
Vb. Clock 
Data In 


Data Out Voltage 


Power Dissipation Per Package** 


Thermal Resistance 1C 
^unction-to-Case 


Test Ooiditions 

VcC===5<25V 
VcLOCK Vdata “ 2.4V 
All SR Stages - 
Logical t 
Vcc*=$.25V 
Vcol=3.5V 

All SR Stages - Logical 1 
Vcc ^Vcou^ 4.76V 

Vcc ^ 6.26V, VfH^ 2.4V 


Vb=^0.4V 

Vb==2.4V 

Vs == 0.4V 
Vs - 2.4v" 



Vcc * 4.76V, lot * T6 mA, IcOL - 0 mA 


Vcc « 6.0V, Vcot * 36V, 17.5% DF 
16 LEOs on per character, Vb ~ 2.4V 


Min. 

TypA 

Max, 

Units 


46 

60 

mA 


73 

06 

mA 



600 



335 

410 

mA 

2.0 



V 



0.8 

V 


20 

80 

fiA 


10 

40 

^A 


-500 

~$00 

juA 



—i 

WEmmm 

|■||g||||| 

mm 


0-2 

0.4 



0,72 

i|||||■9|| 

_ 

25 




I 


*AII typical values specified at Vcc = 5.0V and Ta = 25®C unless 
otherwise noted. 


•'Power dissipation per package with four characters illuminated. 


Notes: 

1. Operation above 85° C ambient is possible provided the 
following conditions are met. The junction should not 
exceed 125®C Tj and the case temperature (as measured 
at pin 1 or the back of the display) should not exceed 
100®GTc. 


2. The device should be derated linearly above 50°C at 16.7 
mW/°C. This derating is based on a device mounted in a 
socket having a thermal resistance from case to ambient at 
35°C/W per device. See Figure 2 for power deratings based on 
a lower thermal resistance. 

3. Maximum allowable dissipation is derived from Vcc = 5.25V, 
Vb = 2.4V, Vcol = 3.5V 20 LEDs on per character, 20% DF. 
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Optical Characteristics 

STANDARD RED HDSP-2000 


Description 

ifllii 

Test Conditions 

Min. 


Max. 

Uhits 

Fig. 

Peak Luminous Intensity per LEDl^-^i 
(Character Average) 

IvPeak 

Vcc - 5,0V. vcoL - asv 

Ti - 25^ ci^), Vb = 2.4V 

105 

200 


fxcd 

3 

Peak Wavelength 

Apeak 



i665 


nm 


Dominant Wavelength^ 

Ad 



639 I 


nm 



YELLOW HDSP-2001 


Description 

Symbol 

Tilt Conditions 

Min. 

Typ* 

Max. 

Units 

Pig. 

Peak Luminous intensity per LEDH-^i 
(Character Average) 

IvPeak 

Vcc = 5.0V, VcoL = 3.5V 

Ti = 25''Cl6l, Vb = 2.4V 

400 

750 


iiod 

3 

Peak Wavelength 

Apeak 



563^ 


nm 


Dorriinant Wavelengthl^.T] 

Ad 

i 


1585 





HIGH EFFICIENCY RED HDSP-2002 


Description 

Symbol 

Test Conditions 

MW 

Typ.* 

-Mix. 

Units 

Pig. 

P|ak Luffiinous Intensity per LEDH’^l 
(Character Average) 

IvPeak 

Vcc = 5.0V, Vcol = 3.5V 

Ti = 25»5i81, Vb = 2.4V 

400 

1430 


ficd 

3 

Peak Wavelength 

Apeak 



635 


nm 


Dominant WavelengthPI 

Ad 



6g6 


nm 



HIGH PERFORMANCE GREEN HDSP-2003 


Description 

Symbol 

Test Conditions 

Min. 

Typ.* 

Max. 

Units 

Fig. 

Peak Luminous Intensity per LEDH-^! 
(Character Average) 

IvPeak 

Vcc = 5.0V. VcoL = 3.5V 

Ti = 25“Clsi, Vb = 2.4V 

850 

1650 


iucd 

3 

Peak Wavelength 

Apeak 



568 


nm 


dominant Wavelengthf^*^) 

Ad 



574 


nm 



*AII typical values specified at Vcc = 5.0V and Ta = 25°C unless 
otherwise noted. 

Notes: 

4. The characters are categorized for luminous intensity with the 
intensity category designated by a letter code on the bottom of 
the package. 

5. The HDSP-2001/-2003 are categorized for color with the color 
category designated by a number code on the bottom of the 
package. 

6. Ti refers to the initial case temperature of the device imme¬ 
diately prior to the light measurement. 

Electrical Description 

The HDSP-200X series of four character alphanumeric dis¬ 
plays have been designed to allow the user maximum 
flexibility in interface electronics design. Each four charac¬ 
ter display module features DATA IN and DATA OUT 
terminals arrayed for easy PC board interconnection. 
DATA OUT represents the output of the 7th bit of digit 
number 4 shift register. Shift register clocking occurs on 
the high to low transition of the clock input. The like 
columns of each character in a display cluster are tied to a 
single pin. Figure 5 is the block diagram for the displays. 
High true data in the shift register enables the output 
current mirror driver stage associated with each row of 
LEDs in the 5 x 7 diode array. 

The TTL compatible Vb input may either be tied to Vcc for 
maximum display intensity or pulse width modulated to 
achieve intensity control and reduction in power con¬ 
sumption. 

In the normal mode of operation, input data for digit 4 
column 1 is loaded into the 7 on-board shift register loca¬ 
tions 1 through 7. Column 1 data for digits 3, 2 and 1 is 
similarly shifted into the display shift register locations. The 


**Power dissipation per package with four characters illuminated. 


7. Dominant wavelength Ad, is derived from the CIE chromaticity 
diagram, and represents the single wavelength which defines 
the color of the device. 

8. The luminous sterance of the LED may be calculated using the 
following relationships: 

Lv (cd/m2) = Iv (Candela)/A (Metre)2 
Lv (Footlamberts) = ttIv (Candela)/A (Foot)2 
A = 5.3 X 10-8 M2 = 5.8 x 10-7 (Foot)2 


column 1 input is now enabled for an appropriate period of 
time, T. A similar process is repeated for columns 2, 3, 4 
and 5. If the time necessary to decode and load data into 
the shift register is t, then with 5 columns, each column of 
the display is operating at a duty factor of: 


The time frame, t -f T, alloted to each column of the display is 
generally chosen to provide the maximum duty factor con¬ 
sistent with the minimum refresh rate necessary to achieve a 
flicker free display. For most strobed display systems, each 
column of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 

With columns to be addressed, this refresh rate then gives a 
valueforthetimet-FTof: 

1/[5 X (100)] = 2 msec 

If the device is operated at 3.0 MHzclock rate maximum, it is 
possible to maintain t« T. For short display strings, the duty 
factor will then approach 20%. 


For further applications information, refer to HP Application 
Note 1016. 
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Figure 1. Switching Characteristics HDSP-2000/-2001/-2002/-2003 
(TA = -20°Cto+85°C) 

Mechanical and 
Thermal considerations 

The HDSP-2000/-2001/-2002/-2003 are available in standard 
ceramic dual-in-line packages. They are designed for 
plugging into sockets or soldering into PC boards. The 
packages may be horizontally or vertically stacked for 
character arrays of any desired size. Full power operation 
(Vcc = 5.25V, Vb = 2.4V, VcoL = 3.5V) with worst case 
thermal resistance from ICjunction to ambient of 60° C/wat¬ 
t/device is possible up to ambient temperature of 50° C. For 
operation above 50°C, the maximum device dissipation 
should be derated linearly at 16.7 mW/°C (see Figure 2). 
With an improved thermal design, operation at higher 
ambient temperatures without derating is possible. 

Power derating for this family of displays can be achieved 
in several ways. The power supply voltage can be lowered 
to a minimum of 4.75V. Column Input Voltage, VcoL> can 
be decreased to the recommended minimum values of 2.4V 
for the HDSP-2000 and 2.75V for the HDSP-2001/-2002/- 
2003. Also, the average drive current can be decreased 
through pulse width modulation of Vg. Please refer to HP 
Application Note 1016 for further information. 

The HDSP-2000/-2001/-2002/-2003 displays have glass 
windows. A front panel contrast enhancement filter Is 
desirable in most actual display applications. Some 
suggested filter materials are provided in Figure 6. 
Additional information on filtering and constrast 
enhancement can be found in HP Application Note 1015. 



1.6D I I I L£D I I LCD I 

MATRIX I ImATRIxI ImATRIXI iMATRfXl 




COLUMN DRIVE INPUTS 

Figure 5. Block Diagram of HDSP-2000/-2001/-2002/-2003 


Post solder cleaning may be accomplished using water or 
Freon/alcohol mixtures formulated for vapor cleaning 
processing or Freon/alcohol mixtures formulated for room 
temperature cleaning. Freon/alcohol vapor cleaning 
processing for up to 2 minutes In vapors at boiling Is 
permissible. Suggested solvents include Freon TF, Freon 
TE, Genesolv DI-15, Genesolv DE-15, and water. 


HDSP-aOOO 
Slct, Bed 


NDSP-2001 

(Yellow^ 


HDSP-2002 


HOSP'2S03 
(HP Green) 


Note: 1. Optically coated circular polarized filters, such as 
Polaroid HNCP10. 

Figure 6. Contrast Enhancement Filters 


Ambient 

Lighting 


Dim 

Moderate 

Bright 

PaneIgmphfC 



Dark Red 33 



Ruby Red 60 


Chequers Red 1t8 



Plexiglass 2423 



Panelgraphic 

Polaroid MNCP37 

Polaroid 

Yellow 27 

3M Light Control 

HNCPIO-Glass 

Chequers Amber 

Film 

Marks Polarized 

107 

Paneigraphic 

MPC-030T-6-10 


Gray 10 

Note 1 

Panelgraphic 

Chequers Grey 

Polaroid 

Ruby Red 60 

105 

HNOPIO-Qiass 

Chequers Red 112 


Marks Polarized 
MPC-0201-2-22 

Panelgraphtc 


Polaroid 

Green 46 


HNCPiO-Glass 

Chequers Green 


Marks Polarized 

107 


MPC*010V6H2 


I I I I 
R«jA>*4CrCiW^ 


0 10 20 30 40 50 60 70 80 90 100 

Ta - ambient TEMPERATURE-“C 

Figure 2. Maximum Allowable Power 
Dissipation vs. Temperature 




-20 0 20 40 60 80 100 120 140 

Tj - JUNCTION TEMPERATURE - “C 

Figure 3. Relative Luminous Intensity 
vs. Temperature 


' VcoL - COLUMN VOLTAGE - VOLTS 

Figure 4. Peak Column Current vs. 
Column Voltage 
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TECHNICAL DATA JANUARY 1986 


Features 

• FOUR COLORS 
Standard Red 
Yellow 

High Efficiency Red 
High Performance Green 

• INTEGRATED SHIFT REGISTERS WITH 
CONSTANT CURRENT DRIVERS 

• COMPACT CERAMIC PACKAGE 

• WIDE VIEWING ANGLE 

• END STACKABLE FOUR CHARACTER 
PACKAGE 

• TTL COMPATIBLE 

• 5 X 7 LED MATRIX DISPLAYS FULL ASCII SET 

• CATEGORIZED FOR LUMINOUS INTENSITY 

• HDSP-2301/2303 CATEGORIZED FOR COLOR 

Description 

The HDSP-2300/-2301 /-2302/-2303 series of displays are 5.0 
mm (0.20 inch) 5 x7 LED arrays for display of alphanumeric 
information. These devices are available in standard red, 
yellow, high efficiency red, and high performance green. 

Package Dimensions 



Typical Applications 

• AVIONICS 

• BUSINESS MACHINES 

• MEDICAL INSTRUMENTS 

• INDUSTRIAL PROCESS CONTROL EQUIPMENT 

• COMPUTER PERPHERALS 

Each four character cluster is contained in a 12 pin dual-in¬ 
line package. An on-board SlPO (Serial-ln-Parallel-Out) 
7-bit shift register associated with each digit controls 
constant current LED row drivers. Full character display is 
achieved by external column strobing. 



PIN 

FUNCTION 

PIN 

FUNCTION 

1 

COLUMN 1 

7 

DATA OUT 

2 

COLUMN 2 

8 

_Vb_ 

3 

COLUMN 3 

9 

-Ycc_ 

4 

COLUMN 4 

10 

CLOCK 

5 

COLUMN 5 

11 

GROUND 

6 

INT. CONNECT* 

12 

DATA IN 


•00 NOT CONNECT OR USE 
NOTES? 

1 DIMENSIONS IN rrw «nch8s). 

Z UNtESS OTHERWISE SPECIFIED THE 
TOLERANCE ON ALL DIMENSIONS 
ISt.SSmm 

Z CHARACTERS ARE CENTERED 
WITH RESPECT TO LEADS WITHIN 
t.lSinw 



(.250-.010) 



2.64 i .13TVZ 
(TOQi.OOS) 
NON ACCUM- 


_ .25<r,g6TVZ 
(.010^.002) 


SOLID STATE 
DISPLAYS 











Absolute Maximum Ratings (HDSP-2300/-2301/-2302/-2303) 


Supply Voltage Vcc to Ground .... —0.5V to 6.0V 

Inputs, Data Out and Vb ... —0.5V to Vcc 

Column Input Voltage, VcoL_ .... _—0.5Vto+6.0V 

Free Air Operating 

Temperature Range, .. —20°C to +85° C 

Storage Tenaperature Range, Ts _ —55°C to+100°C 


Maximum Allowable Power Dissipation 

atTA = 25°Cii.2.3i 

HDSP-2300 ... 1.24 Watts 

HDSP-2301/-2302/-2303 . 1.46 Watts 

Maximum Solder Temperature is 1.59 mm (0.063 in) 

Below Seating Plane t < 5 sec.. 260° C 


Recommended Operating Conditions 
(HDSP-2300/-2301 /-2302/-2303) 


Parlmeter 

Symbol 

Min. 

isibm, 

Max, 

Units 

US 

Supply Voltage 

Vcc 

4.75 - 

5.0 

5.25 


HI 

Data Out Current, Low State 

lot 



1.6 

mA 


Data Out Current High State 

lOH 



-0.5 

mA 


Column Input Voltage, Column Or> HDSP-2300 

VcOL 

2.4 


3.5 

V 

4 

Column Input Voltage, Column Oji HOSP-2301A23D2/-2303 

VcOL 

2.75 


3,5 

V 


Setup Time 

tseiup 

70 

45 


ns 

1 

Hold Time 

thold 

30 

0 


ns 

1 

Width of Clock 

tw<ClGCk| 

75 



ns 

1 

Clock Frequency 

fclock 

0 


3 , 

MHz 

1 

Clock Transition Time 

tTHL 



200 

ns ■ 

i 

Fife Air Operating Temperature Rangel+sj 

Ta 

-20 


85 

°C 

3,5 


Electrical Characteristics Over Operating Temperature Range 

(Unless otherwise specified) 

STANDARD RED HDSP-2300 


Descriptiort 

Symbol 

Test Conditions 

Min. 

Typ+ 

Max. 

Units 


Supply Current 

Icc 

Vco ^ 5.25V 

VctOCK = VpATA “ 2.4V 

All SR Stages « 

Logical 1 

Vb = 0.4V 


4$ 

60 

mA 


Vb^2,4V 


73 

96 

mA 

Column Current at any Column Input 

icot 

Vcc ^ 5.26 V 
vcoL-asv 

All SR Stages Logical 1 

Vb 0.4 V 



500 

iuA 

4 

Column Current at any Column Input 

Icoi 

V8 = 2.4V 


336 

410 

mA 

Vb, Clock or Dak Input Threshold High 

ViH 

Vcc-^VcoL^ 4.75V 

2.0 



V 


Va. Clock or Data Input Threshold Low 

ViL 



0.8 

V 

Input Current Logical 1 

Vb. Clock 

liH 

Vcc == 5.25V, VfH ^ 2.4V 


20 

80 

M 


Data in 

IfH 


10 

40 

mA 

Input Current Logical 0 

Vb, Clock 

lit 

Vcc 5.25V. Vii^ 0.4V 


-600 

-800 

aA 


Data In 

lit 


-250 i 

-400 

aA 

Data Out Voltage 

VOH 

Vcc “ 4.76V, loH ~ -0.6 mA, loOL'^ 0 mA 

2.4 

3.4 


V 


VOL 

Vcc - 4.75V. lot ~ 1.6 mA. loot = 0 mA 


0.2 : 

0.4 

V 

Power Dissipation Per Package** 

Pd 

Vcc 5.0V, VcOL 3.5V, 17.5% DF 

IS LEDs on per character, Vs 2.4V 


0J2 


W 

2 

Thermal Resistance 1C 

Junction-to-Case 

R6>.;-C 



25 


Device 

2 


*AII typical values specified at Vcc = 5.0V and Ta = 25®C unless **Power dissipation per package with four characters illuminated, 
otherwise noted. 


Notes: 

1. Operation above 85° C ambient is possible provided the 
following conditions are met. The junction temperature should 
not exceed 125°C Tj and the case temperature (as measureed 
at pin 1 or the back of the display) should not exceed 
100°CTc. 


2. The HDSP-2300 should be derated linearly above 50° Cat 16.7 
mW/°C. The HDSP-2301/-2302/-2303 should be derated line¬ 
arly above 37° C at 16.7 mW/° C. This derating is based on a 
device mounted in a socket having a thermal resistance from 
case to ambient at 35°** C/W per device. See Figure 2 for 
power deratings based on a lower thermal resistance. 

3. Maximum allowable dissipation is derived from Vcc = 5.25V, 
Vb = 2.4V, VcoL = 3.5V 20 LEDs on per character, 20% DF. 
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YELLOW HDSP-2301/HIGH EFFICIENCY RED HDSP-2302/HIGH PERFORMANCE GREEN HDSP-2303 


iDesdltplioh 

Symbol 

Test Conditions 

Min. 

typ.* 

iiax. 

Units 

Fig, 

Supply Current 

Icc 

Vcc ^ 5.25V 

VcLOCK ” Vdata = 2.4V 

All SR Stages ~ 

Logical 1 

Vb -= 0.4V 


45 

60 

mA 


.Vb^2.4V 


73 

95 

mA 

Column Current al any Column Input 

ICOL 

Vcc = smy 

Vcok « 3.5V 

All SR Stages - Logical 1 

Vb ^ 0,4V 



500 

^xA 

7 

Column Current at any Column Input 

sliliiE* 



380 

|520 

mA 

Vb. Clock or Data Input Threshold High : . 

*liiH 

Vcc ^ VCOL == 4.75V 

2,0 



Vis® 


Vb. Clock or Data Input Threshold Low 

VlL 



0.8 

V 

Input Current Logical 1 

cliils 

llH 

Vcc == 5.25V, ViH ^ 2.4V 


20 

80 

aA 


iita In 

IlH 


10 

40 

mA 

Input Current Logical 0 

ill Clock ® 

llL 

Vcc ^ 5.25V, ViL ^ p4V 


-500 ! 

-800 

aA 


Data In 

IlL 


-250 

-400 

mA 

Data Out Voltage 

VPH 

Vcc ~ 4 75V, loH “ -0.5 mA, IcOL ^ 0 mA 

2.4 ; 

3.4 


V 


Vok 

Vcc ” 4i76V, loi “ 1.6 mA, Icot = 0 mA 


0.2 1 

0.4 

V 

Power Dissipation Per Package** 

Pd 

Vcc = 5.0V, VqpL == 3.5V. 17.5% DF 
lf LEDs on perf character. Vb - 2.4V 


0.78 


w 

5 

Thermal Resistance 1C 
viunction-to-Case 




25 

'"1 

1 

_ 1 

°c/w 

Device 

5.. 


Optical Characteristics 

STANDARD RED HDSP-2300 


Description 

Symbol 

Test Conditions 

Min. 

T#).* 

Mdx, 

Units 

Fig 

Peak Luminous intensity per LEDIASI 
(Character Average) 

ivPeak 

Vcc = 5.0V, VcoL = 3.5V 

Ti = 25°Cl6i, Vb=2.4V 

130 

300 


ftcd 

3 

Peak Wavelength 

Apeak 



655 


nm 


Dominant Wavelengths'll 

Ad 1 



639 


nm 



YELLOW HDSP-2301 


Description 

Symbol 

Test Conditions 

Min. 

Typ.* 

Mix. 

Units 

Fig. 

Peak Luminous Intensity per LEDl^.S! 
(Character Average) 

IvPeak 

Vcc = 5.6v, VcOL = 3.5V 

T, = 25°Ct61, Vb = 2.4V 

650 

1140 


fiCd 

6 

Peak Wavelength 

Apeak 



583 


nm 


Diminiht Waveliiglhl^*^! 

Ad 



585 


nm 



HIGH EFFICIENCY RED HDSP-2302 


Description 

Symbol 

Tist Conditions 

Min. 

Typ.* 

Mkx. 

Units 

Fig. 

Peak Luminous intensity per LEDi'^*^! 
(Character Average) 

IvPeak 

Vcc = 5.0V. VcOL == 3.5V 
Ti-25°CH Vb-=2.4V 

650 

1430 


Atcd 

6 

Peak Wavelength 

Apeak 



635 


nm 


DgminanlWavelengthi^l 

Ad 



626 


nm 



HIGH PERFORMANCE GREEN HDSP-2303 


Pescnptlon _ 

Peak Luminous Intensity per 
(Character Average) 

Peak Wavelength 

Dominant V\||yeiengthi5>7{ _ 


Symbol 

ivPeak 

XPEAK 

A-d 


Test Conditions _ 

Vcc^5.0V. Vcol = 3,5V 
r\-2S^Ci^\ Vb^2.4V 


Min. 


Typ.* 


Max. 


units 


m. 


1280 


2410 


MCd 


566 

574 


nm 

nm 


‘All typical values specified at Vcc = 5.0V and Ta = 25°C unless “Power dissipation per package with four characters illuminated, 
otherwise noted. 


Notes: 

4. The characters are categorized for luminous intensity with the 
intensity category designated by a letter code on the bottom of 
the package. 

5. The HDSP-2301/-2303 are categorized for color with the color 
category designated by a number code on the bottom of the 
package. 

6. Ti refers to the initial case temperature of the device imme¬ 
diately prior to the light measurement. 


7. Dominant wavelength Xd, is derived from the CIE chromaticity 
diagram, and represents the single wavelength which defines 
the color of the device. 

8. The luminous sterance of the LED may be calculated using the 
following relationships: 

Lv (cd/m2) = Iv (Candela)/A (Metre)2 
Lv (Footlamberts) = ttIv (CandelaVA (Foot)2 
A = 5.3 X 10-8 m2 = 5.8 X 10*7 (Foot)2 
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Figure 1. Switching Characteristics HDSP-2300/-2301/-2302/-2303 (T^ = -20°C to ^85° C) 
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Figure 2. Maximum Aiiowable Power 
Dissipation vs. Temperature 


Figure 3. Reiative Luminous intensity 
vs. Temperature 


Figure 4. Peak Coiumn Current vs. 
Coiumn Voltage 


HDSP-2301/-2302/-2303 



Ta - AMBIENT TEMPERATURE-"C 
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Figure 5. Maximum Aiiowabie Power 
Dissipation vs. Temperature 


Figure 6. Relative Luminous Intensity 
vs. Temperature 


Figure 7. Peak Coiumn Current vs. 
Coiumn Voitage 


7-38 





Electrical Description 

The HDSP-230X series of four character alphanumeric dis¬ 
plays have been designed to allow the user maximum 
flexibility in Interface electonics design. Each four charac¬ 
ter display module features DATA IN and DATA OUT 
terminals arrayed for easy PC board interconnection. DATA 
OUT represents the output of the 7th bit of digit number 4 
shift register. Shift register clocking occurs on the high to 
low transition of the Clock input. The like columns of each 
character In a display cluster are tied to a single pin. Figure 
5 is the block diagram for the displays. High true data in 
the shift register enables the output current mirror driver 
stage associated with each row of LEDs in the 5 x 7 diode 
array. 

The TTL compatible Vb input may either be tied to Vcc for 
maximum display intensity or pulse width modulated to 
achieve intensity control and reduction in power 
consumption. 

In the normal mode of operation, input data for digit 4 
column 1 is loaded into the 7 on-board shift register loca¬ 
tions 1 through 7. Column data for digits 3, 2, and 1 is 
similiarly shifted into the display shift register locations. 
The column 1 input is now enabled for an appropriate 
period of time, T. A similar process is repeated for columns 
2, 3, 4 and 5. If the time necessary to decode the load data 
into the shift register is t, then with 5 columns, each 
column of the display is operating at a duty factor of: 


The time frame, t + T, alloted to each column of the display is 
generally chosen to provide the maximum duty factor con¬ 
sistent with the minimum refresh rate necessary to achieve a 
flicker free display. For most strobed display systems, each 
column of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 

With columns to be addressed, this refresh rate then gives a 
value for the time t + T of: 

1/[5 X (100)] = 2 msec 

If the device is operated at 3.0 MHz clock rate maximum, it is 
possible to maintain t« T. For short display strings, the duty 
factor will then approach 20%. 

For further applications information, refer to HP Application 
Note 1016. 
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Figure 8. Block Diagram of HDSP-2300/-2301/-2302/-2303 


Display 

Color 

Amiilot Ughtirrg j 

Dim 

Moderaie 

aright 

HDSP'2000 
std, nm 
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Note: 1. Optically coated circular polarized filters, such as 
Polaroid HNCP10. 


Figure 9. Contrast Enhancement Filters 


Mechanical and Thermal Considerations 


The HDSP-2300/-2301/-2302/-2303 are available In standard 
ceramic dual-in-line packages. They are designed for plug¬ 
ging into sockets or soldering into PC boards. The packages 
may be horizontally or vertically stacked for character arrays 
of any desired size. The HDSP-2301/-2302/-2303 utilize a 
high output current 1C to provide excellent readability in 
bright ambient lighting. Full power operation (Vcc = 5.25V, 
Vb = 2.4V, VcOL = 3.5V) with worst case thermal resistance 
from 1C junction to ambient of 60° C/watt/device is possible 
up to ambient temperature of 37° C. For operation above 
37° C, the maximum device dissipation should be derated 


linearly at 16.7 mW/°C (see Figure 5). With an improved 
thermal design, operation at higher ambient temperatures 
without derating is possible. Please refer to HP Applica¬ 
tion Note 1016 for further information. 

The HDSP-2300 uses a lower power 1C, yet achieves excel¬ 
lent readabilty in indoor ambient lighting. Full power 
operation up to Ta = 50° C (Vcc = 5.25V, Vb = 2.4V, Vcol = 
3.5V) is possible by providing a total thermal resistance from 
1C junction to ambient of 60° C/watt/device maximum. For 
operation above 50° C, the maximum device dissipation 
should be derated at 16.7 mW/°C/device (see Figure 2). 
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Power derating for this family of displays can be achieved in 
several ways. The power supply voltage can be lowered to a 
minimum of 4.75V. Column Input Voltage, VcoL, can be 
decreased to the recommended minimum values of 2.6V for 
the HDSP-2300 and 2.75V for the HDSP-2301/-2302/-2303. 
Also, the average drive current can be decreased through 
pulse width modulation of Vb. 

The HDSP-2300/-2301/-2302/-2303 displays have glass 
windows. A front panel contrast enhancement filter is desir¬ 
able in most actual display applications. Some suggested 


NOTE: 

The HDSP-2301/-2302/-2303 are available in high intensity cate¬ 
gories suitable for some applications where direct sunlight 
viewing is required. For information on displays and filters for 
sunlight viewable applications, contact your field salesman. 


filter materials are provided in Figure 9. Additional informa¬ 
tion on filtering and constrast enhancement can be found In 
HP Application Note 1015. 

Post solder cleaning may be accomplished using water or 
Freon/alcohol mixtures formulated for vapor cleaning pro¬ 
cessing or Freon/alcohol mixtures formulated for room 
temperature cleaning. Freon/alcohol vapor cleaning pro¬ 
cessing for up to 2 minutes in vapors at boiling is 
permissible. Suggested solvents include Freon TF, Freon 
TE, Genesolv DI-15, Genesolv DE-15, and water. 








RDUR CHARACTER 5.0 mm (0.20 IISICM) 
5X7 ALPHANUMERIC DISPLAY FOR 
SUNLIGHT VIEWABLE APPLICATIONS 

YEaOW HD$P'2381 
HIGH EFFICIENCY RED HbSP*2382 
HIGH PERFORMANCE GREEN HDSP^2383 


TECHNICAL DATA JANUARY 1986 


Features 

• SUNLIGHT VIEWABLE UP TO 10,000 
FOOTCANDLES 

• THREE COLORS 
Yellow 

High Efficiency Red 
High Performance Green 

• COMPACT CERAMIC PACKAGE 

• WIDE VIEWING ANGLE 

• END AND ROW STACKABLE 

• 5X7 LED MATRIX DISPLAYS FULL ASCII SET 

• INTEGRATED SHIFT REGISTERS WITH 
CONSTANT CURRENT DRIVERS 

• TTL COMPATIBLE 

• CATEGORIZED FOR LUMINOUS INTENSITY 

• HDSP-2381/-2383 CATEGORIZED FOR COLOR 

Description 

The HDSP-2381/-2382/-2383 displays are designed for use in 
applications requiring readability in bright sunlight. With a 
proper contrast enhancement filter and heat sinking, these 
displays are readable In sunlight ambients up to 10,000 foot- 
candles. The character font is a 5.0 mm (0.20 Inch) 5X7 LED 
array for displaying alphanumeric information. These devices 
are available in yellow, high efficiency red, and high perfor¬ 
mance green. Each four character cluster is packaged in a 

Package Dimensions 



Typical Applications 

• COMMERCIAL AVIONICS — Cockpit displays, 
fuel management and airborne navigational radio 
systems 

• TEST AND GROUND SUPPORT FIELD 
EQUIPMENT 

• INDUSTRIAL VEHICLES AND EQUIPMENT 

• OTHER APPLICATIONS REQUIRING 
READABILITY IN DIRECT SUNLIGHT 

12-pin dual-in-line package. An on-board serial-in-parallel- 
out 7-blt shift register associated with each digit controls 
constant current LED row drivers. Full character display Is 
achieved by external column strobing. 
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Absolute Maximum Ratings (HDSP-2381/-2382/-2383) 


Supply Voltage Vcc to Ground .. -0.5 V to +6.0 V 

Inputs, Data Out and Vb ..... -0.5 V to Vcc 

Column Input Voltage, VcoL . -0.5 V to +6.0 V 

Free Air Operating Temperature 

Range, Ta 1T2| ... -20° 0 to+85° C 

Storage Temperature Range, Ts ...... -55° 0 to +100° C 


Maximum Allowable Package Dissipation 

atTA = 25°C[i.2.3] 

H DSP-2381/-2382/-2383 .. 1.74 Watts 

Maximum Solder Temperature 1.59 mm (0.063 in) 

Below Seating Plane t<5 sec ...... 260° C 


Recommended Operating Conditions Over Operating 
Temperature Range (-20° C to +85° C) (HDSP-2381/-2382/-2383) 


Parameter _______ Symbol 

Supply Voltage Vcc 


Data Out Current, Low State I lot 


Data Out Current, Higb State ___ (qh 

Column Input Voltage, Column On HDSP-23ai/-2382/-23e3 Vcoi 

Setup Time Isetup 

Hold Time tHOlD 

W?0th of Clock tw(CLOOK) 

Clock Frequency fCLOCK 

Clock TranelUon Time _ ttni 

Free Air Operating Temperature RangefLSJ Ta 


Min. 

Nom, 

4.75 

50 



Electrical Characteristics Over Operating Temperature Range 
(-20°C to+85°C) 

YELLOW HDSP-2381/HIGH EFFICIENCY RED HDSP-2382/HIGH PERFORMANCE GREEN HDSP-2383 


Description 

Symbol 

Test Conditions 

Min. 

Typ+ 

Max. 

Units 

Fig. 

Supply Current 

tcc 

Vcc ^ 5.2$V 

VCLOCK ” VpATA - 2.4V 

Vg 0-4V 


50 

60 

mA 




All SR Stages — 

Logical 1 

Vb - 2.4V 


90 

100 

mA 

I.... 

i 

Column Input Current (any Column Pin) 

ICOL 

Vcc ^ 5.25 V 

VcoL^aSV 

Vb ^ 0.4V 



; 500 


4 

Column Input Current (any Column Pin) 

ICOL 

All SR Stages - Logical 1 

Vg 2.4V 


550 

653 

I mA 



Vb. Clock or Data Input Threshold High 
Vq, Clock or Data Input Tpresbold Low 


Input Current Logical 1 
Input Current Logical 0 


Data Out Voltage 


Vg, Clock 
Data In 
Vg. Clock 
Data In 


Power Dissipation Per Package** 

Thermal Resistance 1C 
Junction-to-Pin 


Vcc ^VcOL^ 4.75V 
Vcc ^ 5.25V, ViH - 2,4V 

Vcc ^ 5.25V, ViL-0,4V 

Vcc - 4.75V, Iqh - "0.5 mA, ICQi^ 0 mA 
Vcc - 4,75V, IQL - 1.6 mA, loot - 0 mA 
Vcc “ 5.0V, VcOi « 3.5V, 17.5% DF 
15 LEDs on per character. Vg » 2,4V 


*AII typical values specified at Vcc = 5.0V and Ta = 25° C unless 
otherwise noted. 


**Power dissipation per package with four characters illuminated. 


Notes: 

1. The HDSP-2381/-2382/-2383 should be derated linearly above 
50° C at 24.3 mW/° C, based on a device mounted such that the 
thermal resistance from 1C junction to ambient is 45°C/W 
(10°C/W R0J-PIN and 35°C/Wpin-a). See Figure 2 for power 
deratings based on lower thermal resistance mounting. 


Operation above 50° C ambient is possible provided the follow¬ 
ing conditions are met. The junction temperature should not 
exceed 125° C (Tj) and the temperature at the pins should not 
exceed 100° C (Tc). 

Maximum allowable dissipation is derived from Vcc = 5.25 V, 
Vg = 2.4 V, VcOL = 3.5 V, 20 LEDs on per character, 20% DF. 
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optical Characteristics 

YELLOW HDSP-2381 


Description 

Symbol 

Test Conditions 

Min. 

Typ.» 

Max. 

Uitts 


Peak Luminous Intensity per LEDH.si 
(Character Average) 

IvPEAK 

Vcc = 5.0V, VcOL = 3.5V 
Ti-aS^Cl®!, Vb = 2.4V 

2400 

3400 


jLtcd 

3 

Dominant Wavelengtht^Tl 

Ad 



585 


nm 


Peak Wavelength 

XP|^K 



583 


nm 



Symbol 


IvPEAK 


HIGH EFFICIENCY RED HDSP-2382 


Description _ 

Peak Luminous Intensity per LEDi^-^l 
{Character Average) 


Dominant Wavelengtmu _ 

Peak Wavelength 


HIGH PERFORMANCE GREEN HDSP-2383 


TistCliUmons 

1 

Units 

Vcc = 5.0V. VCOL = 3.5V 

Ti = 25'’Cl6!, Vb = 2.4V 

1920 

2850 

■ 




626 


nm 



635 


nm 


Description 

Symbol 

Peak Luminous intensity per LED!^-81 
(Character Average) 

ivPEAK 

Dominant Wavelengthl^.T) 

Xd 

Peak Wavelength 

XPEAK 


Vcc 5.0V, VcOl == 3.5V 


Min. 

Typ.* 

Max. 

Uflts Fig. 

2400 

3000 


Mcd 3 


574 


nm 


568 


nm 


*AII typical values specified at Vcc = 5.0V and Ta = 25°C unless 
otherwise noted. 


Notes: 

4. These LED displays are categorized for luminous intensity with 
the intensity category designated by a letter code on the bottom 
of the package. 

5. The HDSP-2381/-2383 are categorized for color with the color 
category designated by a number code on the bottom of the 
package. 

6. Ti refers to the initial case temperature of the device imme¬ 
diately prior to the light measurement. 


**Power dissipation per package with four characters illuminated. 


7. Dominant wavelength Xd, is derived from the CIE chromaticity 
diagram, and represents the single wavelength which defines 
the color of the device. 

8. The luminous sterance of the LED may be calculated using the 
following relationships: 

Lv (cd/m2) = (CandelaVA (Metre)^ 

Lv (Footlamberts) = ttL (Candela)/A (Foot)2 
A = 5.3 X 10-8 m2 = 5.8 X 10-7 (Foot)2 
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Parameter 

Condition 

Min. 

— 

Typ. 

Max. 

Units 

fClOCK 

CLOCK Rate 



.. 

3 

MHz 

tPLH. tPHL 
Propagation 
delay CLOCK 
to DATA OUT 

Cl = 15pF 
RL=2.4Ka 


_i 

125 

ns 


Figure 1. Switching Characteristics HDSP-2381/-2381/-2383 (Ta = -20° C to +85° C). 



0 10 20 30 40 50 60 70 80 90 100 

Ta - AMBIENT TEMPERATURE - °C 

Figure 2. Maximum Allowable Power Dissipation vs. 

Ambient Temperature as a Function of Thermal 
Resistance 1C Junction to Ambient Air. RdjA. 



-40 -20 0 20 40 60 80 100 120 

TpiiM - DEVICE PIN TEMPERATURE - °C 

Figure 3. Relative Luminous Intensity vs. Device Substrate 
(PIN) Temperature. 



VcOL - COLUMN VOLTAGE - VOLTS 


Figure 4. Peak Column Current vs. Column Voltage. 
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Electrical Description 

The electrical configuration of the HDSP-238X series alpha¬ 
numeric displays allows for an effective interface to a 
microprocessor data source. Each display device contains 
four 5x7 LED dot matrix characters and two integrated cir¬ 
cuits, as diagrammed in Figure 5. The two integrated circuits, 
with TTL compatible inputs, form a 28 bit serial-in-parallel- 
out column data shift register. The data input is connected to 
shift register bit position 1 and the data output is connected to 
bit position 28. The shift register parallel outputs are con¬ 
nected to constant current sinking LED row drivers that sink a 
nominal 19.6 mA. A logic 1 stored in the shift register enables 
the corresponding LED row driver and a logic 0 stored in the 
shift register disables the corresponding LED row driver. 

Column data is loaded into an on-board shift register with 
high to low transitions of the Clock input. To load character 
information into the display, column data for the character 4 
is loaded first and the column data for character 1 is loaded 
last in the following manner; The 7 data bits for column 1, 
character 4 are loaded Into the on-board shift register. Next, 
the 7 data bits for column 1, character 3 are loaded into the 
on-board shift register, shifting the character 4 data over one 
character position. This process is repeated until all 28 bits of 
column data are loaded into the on-board shift register. Then, 
the column 1 input is energized to illuminate column 1’sin all 
four characters. The procedure is repeated for columns 2,3,4 
and 5. 


The light output of the display may be dimmed by pulse width 
modulating (PWM) the blanking input Vb, with the bright¬ 
ness being in direct proportion to the LED on-time. When the 
blanking input is at logic high the display Is illuminated and 
when the blanking Input is at logic low the display is blanked. 
These displays may be dimmed by PWM on the order of a 
2000:1 change in brightness while maintaining light output 
and color uniformity between characters. 

The LED on-time duty factor, DF, may be determined when 
the time to load the on-board shift register, t, the column 
on-time without blanking, T, and the time display is blanked, 
TB, are known; 


5(t + T + TB) 

Where: 5(t + T + TB) is 1/column refresh rate 

The column driver inputs should be strobed at a refresh rate 
of 100 Hz or faster to achieve a flicker free display. The value 
of DF approaches 20% when TB = 0 and t is very small 
compared to T. 

For information on interfacing these displays to micro¬ 
processor data sources and techniques for intensity control, 
see Application Note 1016. 


COLUMN DRIVE INPUTS 
COLUMN 
1 2 3 4 5 


BLANKING 
CONTROL, Vb 


SERIAL 

DATA 

INPUT 



SERIAL 
. DATA 
OUTPUT 


Figure 5. Block Diagram of an HDSP-238X Series LED Alphanumeric Display. 












Power Dissipation and Low Thermai Resistance Design 
Considerations 



The light output of the HDSP-238X devices is a function of 
temperature, decreasing 1.5% for each 1°C increase in junc¬ 
tion temperature. Therefore, it is desirable to maintain as low 
device junction temperature as possible to insure sufficient 
light output for sunlight readability. This is preferably 
achieved by designing for a low junction to ambient thermal 
resistance, or alternatively by controlling total display power 
dissipation by derating, see data sheet Figure 2. 

Power Dissipation Calcuiation: 

Power dissipation may be calculated using the equations of 
Figure 6a. For typical applications, the average pixel count 
per character is 15. The maximum power dissipation is calcu¬ 
lated with a pixel count of 20 per character. As demonstrated 
in Figure 6c, the maximum power dissipation is 1.741 W with 
DF = 20%, Vcc = 5.25 V and VcoL = 3.5 V. The average power 
dissipation Is 1.161 W per device with DF = 20%, Vcc = 5.0 V 
and VcoL = 3.5 V. 

As shown in Figure 4 on the data sheet, the column current, 
IcoL, is constant when the column input voltage, Vcol, is at 
2.75 V or greater. Setting Vcol substantially greater than 2.75 
V does not increase light output, but does add to device total 
power dissipation. For optimum performance, it is recom¬ 
mended that Vcol be set between 2.75 V and 3.5 V. 

Junction Temperature and Device Thermal Resistance: 

It is necessary to control the 1C junction temperature, Tj(IC), 
to insure proper operation of the display: 

Tj(IC)MAX=125°C 

The equations to calculate Tj(IC) are given in Figure 6b. 
Tj(IC) will be higher than the device substrate temperature 
where as the individual LED pixel junction temperatures, 
Tj(LED), will be nearly the same as the substrate temperature. 
A sample calculation Is presented in Figure 6c. 

An easy design rule is to obtain a 1C junction to ambient 
thermal resistance, R0 j_a. that establishes the device pin 
temperature less than 100°C. The value of R0 j_a = 23°C/W 
will permit device operation in an ambient temperature of 
85° C, without derating. Figure 7 gives the maximum values for 
R0j_a for reliable device operation in ambient temperatures 
from 25° C to 85° C. 

To achieve a low value of R^pi^-A. the following designs may 
be incorporated Into the display system: 

1. Mount the displays on a double sided maximum metalized 
PC board, as illustrated in Figure 8. 

For single line display assemblies, a double sided maximum 
metalized PC board is a cost effective way to achieve a low 
thermal resistance to ambient. “Lands” are used instead of 
“traces” as the current carrying elements. Each “land” is 
made as wide as possible, consistent with circuit layout re¬ 
strictions, to achieve metalized surface area to radiate 
thermal energy. Isolation strips, 0,64 mm (0.025 inch) wide, 
are etched from the board to electrically isolate the lands. PC 
board thermal resistance values in the range of 35°C/W per 
device are achievable for single line display assemblies. Air 
flow across the display PC board assembly dissipates the 
heat. 


2. Install a metal plate, or bar, between the display packages 
and the PC board, with the bar mechanically fastened to 
the chassis, as illustrated in Figure 9a. 

For multiple display lines, a metal plate may be placed 
between the display packages and the PC board to conduct 
the heat to the chassis housing assembly. The metal plate 
may be electrically insulated from the PC board by a ther¬ 
mally conductive insulator. Heat sink bars are formed in the 
metal plate by milling out lead clearance slots. The ceramic 
package of a display rests on one of the heat sink bars with 
the device leads passing through the slots to make electrical 
contact with the PC board. The heat is transferred from the 
display ceramic package into the metal plate. The chassis 
housing acts as the thermal radiator to dissipate the heat into 
the surrounding environment. The metal plate must be 
mechanically fastened to the housing assembly, otherwise it 
will act only as a thermal capacitor and will not dissipate the 
heat. 

3. Install a heat pipe between the display packages and the 
PC board, with the heat pipe mechanically fastened to the 
chassis housing, as shown in Figure 9b. 

The heat pipe is a low mass alternative to the metal plate 
described above. A heat pipe Is a small tube, filled with a 
chemical, that transfers heat from the source to a heat sink 
with minimal thermal impedance. It is not a heat sink. The heat 
pipe transfers the heat directly from the display ceramic pack¬ 
age to the chassis housing which dissipates the heat into the 
surrounding air. 

4. Utilize a heat pipe to transfer the heat from a maximum 
metalized PC board to a finned heat sink mounted on the 
back of the assembly housing, as shown in Figure 10. 

The heat pipe is placed against the back side of a maximum 
metalized PC board, electrically isolated by a thermally con¬ 
ductive insulator. When the heat pipe is connected to a finned 
heat sink on the back of the chassis housing, PC board to 
external ambient thermal resistance values in the range of 10 
to 15° C/W per device can be achieved. The heat generated by 
the displays is directly dissipated into the external ambient 
surrounding the chassis housing by the finned heat sink. 

Contact the following manufacturers for information on: 
Heat Pipe Technology: 

Noren Products 
3545 Haven Avenue 
Menlo Park, CA 94025 
(415) 365-0632 

Thermally Conductive Insulators; “Sil-Pad”: 

Bergquist Company 
5300 Edina Indl Blvd. 

Minneapolis, MN 55435 
(612) 835-2322 
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PD = P(lcc) + P(Iref) + P(Icol); Total power dissipation 
per device. 

Where: P(lcc) = Icc (Vb= 0.4 V) • Vcc; Power 

dissipated by the two ICs when the 
display is blanked. 

P(Iref) = 5 • [Ice (Vb = 2.4 V) - Ice (Vb = 

0.4 V)] • Vcc • (n/35) • DF; Additional 
power dissipated by the two ICs with 
characters illuminated. 

P(>col) = 5 • IcoL * VcoL(n/35) • DF; Power dissi¬ 
pated by the LED pixels when the 
characters are illuminated. 

n = 15 pixels per character for 
average power. 

n = 20 pixels per character for 
maximum power. 


Figure 6a. Equations for Calculating Device Power Dissipation. 


Delta Tj (IC) = R0j-pin * PD; IC junction temperature 
rise above device pin temperature. 

Where: R0 j.pin = 10°C/W; The thermal resistance IC 
junction to device pin 1. 

Delta Tpi^ = R^pin-a ’ PD; Device pin temperature 
rise above the ambient temp¬ 
erature, T^. 

Where: R^pin-a = The thermal resistance, device pin to 
ambient through the PC board, on a 
per device basis. 

Tj (IC) = Ta + [Delta Tj (IC) + Delta Tp,n]; IC 
junction temperature, the sum of the 
ambient temperature and the 
temperature rise above ambient. 


Figure 6b. Equations for Calculating IC Junction 


Device Maximum Power Dissipation: 

IC Maximum Power Dissipation: 

P(lcc) = (0.060A) (5.25 V) = 0.315 W 

P(Iref) = 5(0.100A — 0.060A) 

(5.25 V) (20/35) (1/5) = 0.120W 

IcoL Power Dissipation: 

P(Icol) = 5(0.653A) (3.5 V) (20/35) (1/5) = 
1.306 W 

Device Maximum Power Dissipation: 

PD(MAX) = 0.315 W + 0.120 W + 1.306 W = 
1.741 W 

IC Junction Temperature, Ta = 85° C: 

IC Junction Temperature Rise Above Substrate 
Pin: 

Delta Tj(IC) = (10°C/W) (1.741 W) = 17.4°C Rise 
Device Pin Temperature Rise Above Ambient: 
Delta T(PIN) = (13°C/W) (1.741 W) = 22.6°C Rise 
IC Junction Temperature: 

Tj(IC) = 85° C + (17.4° C + 22.6° C) = 125.0° C 


Note: 

Icc and Icol values taken from the data sheet Electrical 
Characteristics. R0j-pin = 10°C/W and R0pin-a = 13°C/W. 


Figure 6c. Sample Calculation of Device Maximum Power 
Dissipation and IC Junction Temperature for an 
HDSP-238X Series Device Operating in an 
Ambient of Ta=85°C. 



Figure 7. Maximum Thermal Resistance IC Junction to Ambient, Rdj.Ai vs. Ambient Temperature. 
Based on: Pq MAX. = 1.741 W, Tj (IC) MAX. = 125° C. 
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Contrast Enhancement 

The high light output of the HDSP-238X series displays in 
combination with improved contrast enhancement tech¬ 
niques, such as a new filter for the green HDSP-2383 display, 
make it possible to achieve readability in sunlight. Readability 
of the HDSP-238X series displays in sunlight is achieved by 
placing an antireflection coated, AR, circular polarized, CP, 
optically tinted glass filter in front of the display. The AR/CP 
optically tinted glass filter provides luminous contrast 
between the on-LED pixels and the display background, 
establishes a recognizable color difference between the on- 
LED pixels and the display background and reduces the level 
of ambient light reflected off the front surface of the filter. This 
technology and the concept of Discrimination Index, as a 
measure of readability, are discussed in Application Note 
1015. 

An AR/CP optically tinted glass filter should have a single 
pass relative transmission between 11% and 17% at the peak 
wavelength of the LED radiated spectrum, provided by the 
optical tinting. The double pass relative transmission should 
be less than 1 %, provided by the circular polarizer. The filter 
can be either neutral density or bandpass, depending upon 
the properties of the optical tinting. The appropriate band¬ 
pass filter, with a peak relative transmission positioned at the 
peak wavelength of the LED radiated spectrum, will typically 
have a higher luminous contrast ratio than a neutral density 
filter, as it absorbs ambient light in the blue and blue-green 
regions. The AR coating reduces reflections off the front 
surface of the glass filter to a nominal 0.25%. 

Luminous contrast values greater than 4.0 can be achieved in 
107,000lm/m2 (10,000fc) sunlight, excluding the condition of 
a reflected image of the sun off the front surface of the filter. 
The luminous contrast, which includes both diffuse and 
specular reflectance components off the front surface of the 
glass filter, is the predominant factor in the determination of 
the Discrimination Index. The luminous contrast combined 
with the color difference between illuminated LED pixels and 
the display background, as viewed through the AR/CP filter, 
produce Discrimination Index values in the neighborhood of 
5.0. Values of Discrimination Index greater than 4.0 have 
been demonstrated to correlate with acceptable readability in 
sunlight. 

A theoretical relative transmission characteristic for an 
optimal bandpass filter for the HDSP-2383 is presented in 


Figure 11. Diffuse and specular reflectance values are given 
in Figure 12. Two AR/CP glass filters that approach the 
theoretical characteristic are the 12% GREEN passband 
manufactured by Marks Polarized Corporation and the 
HOYA HLF-608-1G. Figures 13a, b and c present the 
Luminous Index, Chrominance Index and Discrimination 
Index calculations for the HDSP-2383/Marks 12% GREEN 
filter combination. The Luminous contrast ratio of 5.22 
gives a Luminance Index of 4.79, combined with a 
Chrominance Index of 1.07 produces a Discrimination Index 
of 4.91. 

The HDSP-2383 combined with a 14% neutral density AR/CP 
glass filter can achieve a luminous contrast of 4.66, providing 
a Discrimination Index of 4.60 which Is an 16% improvement 
over the value of 3.97 calculated for the standard green 
HDSP-2303 display in Application Note 1015. 

Table 1 lists calculated values for luminous contrast, 
Luminous Index, Chrominance Index and Discrimination 
Index for the three HDSP-238X series devices in combination 
with a 14% transmission neutral density AR/CP glass filter in 
sunlight. 

At present, the following two filter manufacturers provide 
AR/CP optically tinted glass filters for use with the HDSP- 
238X series displays In sunlight: 

Marks Polarized Polaroid Corporation Hoya Optics, Inc. 

Corporation Polarizer Division 3400 Edison Way 

25B Jefryn Blvd. West 1 Upland Road Fremont, CA 94538 

Deer Park, NY 11729 Norwood, MA 02062 (415) 490-1880 

(516) 242-1300 (617) 769-6800 

AR/CP Glass Filter: AR/CP Glass Filter: AR/CP Glass Filter: 

12% Green Bandpass HNCP10 HLF-608-1G 

Display: HDSP-2383 10% Neutral Density Display:HDSP-2383 

10% Neutral Density Displays: HDSP-2381/ HLF-608-34 

Displays: HDSP-2381/ -2382/-2383 Display: HDSP-2381 

-2382 HLF-608-5-12 

Displays: HDSP-2382 

Hewlett-Packard has contacted various filter manufacturers, 
requesting development of bandpass AR/CP glass filters for 
all three HDSP-238X series displays. As these filters become 
available, Hewlett-Packard will publish application informa¬ 
tion on their luminous/color contrasts and Discrimination 
Index performances. 


Table 1. Discrimination Index Values for the HDSP<238X Series Displays 


Display 

Device 

Time Average 
Luminous 
intensity 

Luminous 

Contrast 

Luminance 

Index 

Chrominance 

Index 

Discrimination 

index 

HDSP-2381 

680 /iCd 

4.66 

4.46 

1.94 

4.86 

HDSP-2382 

570 ncd 

4.09 

4.08 

6.86 

7.98 

HDSP-2383 

680 fxcd 

4.66 

4.46 

1.14 

4.60 


Ambient: 107,000 Im/m^ (10,000 fc) Sunlight Filter Surface Reflectance: 0.25% Specular and 0.02% Diffuse 

Filter Type: 14% Transmission, AR/CP, Neutral Density Luminous Intensity: Data Sheet Typical x 20% Duty 

Factor 
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Figure 11. Relative Transmission Characteristics for a Yellow-Green Bandpass Antireflection Coated, Circular Polarized Glass Filter for 
use with the HDSP-2383 Green LED Alphanumeric Display. 


Rfs = 0.0025 SPECULAR AR COATING 
Rfd = 0.0002 DIFFUSE 


AR/CP 
GLASS FILTER 






CIRCULAR 

'POLARIZER 



Figure 12. Reflectances off Surfaces of an HDSP-238X Series Display and an AR/CP Glass Filter. 
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ID= VIDL2+ IDC2 
ID = \/(4.79)2 +(1.07)2 
ID = 4.91 


IDL = 4.79 
IDC = 1.07 


WITH WNJ SURPACe 12% TRANSMJ$$JON ygLLOW-GReEN 

REFtECTIONS~H^ PALTER WINDOW j I 


Figure 13a. Discrimination Index for the HDSP-2383 Green 
LED Alphanumeric Display Combined with a 
12% Transmission Yellow-Green Bandpass 
AR/CP Glass Filter in Indirect 107000 Im/m2 
(10,000 fc) sunlight. 


HDSP-2383 GREEN 
ALPHANUMERIC DISPLAY - 


f FILTERED ^ 
\ GREEN / 
i\ LED PIXEL 




_^ 



mi 

.379 

CIE ILLUMINANT 
}i w 0.213 
<^-0.324 

B 

_ 

. 


\ 




I960 CIE-UCS 

CMROMATICITY 

DIAGRAM 

_!___ 
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12% TRANSMISSION 
YELLOW GREEN BANDPASS 
AR/CP GLASS FILTER- 


QP _ LyS + LyB •» LyF 
LyB + LyF 


45.3 + 274 
CR = 5.22 


SUNLIGHT 

(^0000~y f SUN J 
^ LyF = 274 cd/m^ 

Sk. 

LyB = 45.3 cd/mZ 
LyS = 1348 cd/mZ 


0.15 

LOGio (5.22) 


IDC = VSm2+^ 0.029 


Figure 13c. Color Difference and Chrominance Index 


Figure 13b. Contrast Ratio and Luminance Index. 
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m 


HEWLETT 

PACKARD 


FOUR CHARACTER 6.9 mm (0.27 INCH) 
5X7 ALPHANUMERIC DISPLAYS 

STANDARD RED HDSP-2490 
YELLOW HDSP-2491 
HIGH EFFICIENCY RED HDSP''2492 
HIGH PERFORMANCE GREEN HDSP-2493 


TECHNICAL DATA JANUARY 1986 


Features 


• FOUR COLORS 
Standard Red 
Yellow 

High Efficiency Red 
High Performance Green 

• INTEGRATED SHIFT REGISTERS WITH 
CONSTANT CURRENT DRIVERS 

• COMPACT CERAMIC PACKAGE 

• WIDE VIEWING ANGLE 

• END STACKABLE FOUR CHARACTER 
PACKAGE 

• TTL COMPATIBLE 

• 5 X 7 LED MATRIX DISPLAYS FULL ASCII SET 

• CATEGORIZED FOR LUMINOUS INTENSITY 

• HDSP-2491/2493 ALSO CATEGORIZED FOR 
COLOR 

Description 

The HDSP-2490/-2491/-2492/-2493 series of displays are 6.9 
mm (0.27 inch) 5x7 LEDarrays fordisplay of alphanumeric 
information. These devices are available in standard red, 
yellow, high efficiency red, and high performance green. 

Package Dimensions 

- -—- 35,56 (1.400J MAX. -—— 







Typical Applications 

• INSTRUMENTS 

• BUSINESS MACHINES 

• INDUSTRIAL PROCESS CONTROL EQUIPMENT 

• MEDICAL INSTRUMENTS 

• COMPUTER PERIPHERALS 

• MILITARY GROUND SUPPORT EQUIPMENT 

Each four character cluster is contained in a 28 pin dual-in¬ 
line package. An on-board SlPO (Serial-In-Parallel-Out) 
7-bit shift register associated with each digit controls con¬ 
stant current LED row drivers. Full character display is 
achieved by external column strobing. 



r" 

1 

1 

RIN1 

1 

MARKED 

1 

8VDOT 

L_ 

ON BACK 


OF 


FACKAOEv 




PIN FUNCTION'’' 

1 NO CONNECT 

2 COLUMN 1 

3 COLUMN 1 

4 COLUMN 2 

5 COLUMN 2 

6 COLUMN 3 

7 COLUMN 3 

8 COLUMN 4 

9 COLUMN 4 

10 COLUMN 5 

11 COLUMNS 


PIN FUNCTION 
15 NO CONNECT 
,16 DATA OUT 
17 DATA OUT 


22 CLOCK 

23 CLOCK 

24 GROUND 

25 GROUND 


NOTES; 

1. ALL USEABLE EuNCtlON 
PINSA6E,REOUNOAMr. 
electrical CONNECTION 
CAN BE MADE TO 
EITHER PIN OR BOTH, 

2. DO NOT CONNECT OR USE. 

3. DIMENSIONS IN 
mtn ftNCHESL 

4. UNLESS OTHERWISE 
^ECIFIED.THE 
TOLERANCE ON ALL 
DIMENSIONS IS t ,58twn 
(i.015 INCHES). 


12 INT. CONNECTl^l 26 DATA IN 

13 INT.CONNECTI2I 27 DATA IN 

14 NO CONNECT 28 NOCONNE 


13.5 

__ 


1.27 MAX 
(.05) 

5.30 (.13) OiASS 



2.541,13TVP 
NONAOOUM. 


.54 i M 
“(X>20i,003} 
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Absolute Maximum Ratings (HDSP-2490/-2491/-2492/-2493) 


Supply Voltage Vcc to Ground . —0.5V to 6.0V 

Inputs, Data Out and Vb . —0.5V to Vcc 

Column Input Voltage, VcoL. —0.5V to +6.0V 

Free Air Operating 


Temperature Range, Ta^ 


—20°C to +85° C 


Storage Temperature Range, Ts . —55° C to +100°C 

Maximum Allowable Power Dissipation 

atTA = 25°Ci.2.3 ....1.46 Watts 

Maximum Solder Temperature 1.59 mm (0.063 in.) 

Below Seating Plane t < 5 sec . 260°C 


Recommended Operating Conditions 
(HDSP-2490/-2491 /-2492/-2493) 


Parameter 

Symiol 

Min. 

Norn. 

Alax, 

tiiits 

Supply Voltage 

Vcc 

4.75 

5.0 

5.25 

V 

Data Out Current, Low State 

lOL 



1.6 

mA 

Data Out Current, Hi^h State 

lOH 



-0.5 

I mA 

Column Input Voltage, Column On HDSP-2490 

VcOL 

2.4 


3.5 

V 

Column Input Voltage, Column On HDSP-2491A2492/-2493 

VcOL 

2.76 


3.5 

V 

Setup Time 

tsetup 

70 

45 


m 

Hold Time 

thoid 

30 

0 


ns 

Width of Clock 

tw(ClocK) 

75 



ns 

Clock Frequency 

fc(ocl<; 

0 


3 

MHz 

Clock Transition Time 

tTHL 



200 

ns 

Free Air Operating Temperature Range 

Ta 

-20 


85 

°C 


Electrical Characteristics Over Operating Temperature Range 

(Unless otherwise specified) 


Description 

Symbol 

Supply Current 

(cc 

Column Current at any Column Input 

ICOL 

Column Current at any Column Input 

ICOL 

Vb. Clock or Data Input Threshold High 

VtH 

Vs, Clock or Data Input Threshold Low 

ViL 

Input Current Logical 1 Vb, Clock 

ItH 

Data In 

ItH 

Input Current Logical 0 Vb, Clock 

III 

Data In 

liu 

Data Out Voltage 

VOH 

Voi 

Power Dissipation Per Package** 

Pd 

Thermal Resistance IC 

Junction-to-Case 



Test Conditions _ 

Vcc = 5.25V 
VCUOCK « VOATA 2.4V 
All $R Stages - 
Logical 1 
Vcc =» 5,25 V 
Vcol^3,5V 

All SB Stages ~ Logical 1 
Vcc "=VcOt- 4.75V 


Vb==0.4V 

Vb«2.4V 

Vb ^ 0.4V 
Vb-24V 


Vcc ^ 5.25V, V|L*p,4V 

Vcc ~ 4.75V, lOH " “0.5 mA, IcOl - 0 mA 
Vcc " 4J5V, lot ==1.6 mA, Icoi. ” 0 mA 
1/CC ='5^0V, VcOl'^'3.5V,'W!5%"dF 
15 LEDs on per character. Vb ~ 2.4V 


Min. 

Typ.* 

Max, 

Units 


45 

60 

mA 


73 

05 

mA 



500 



380 

620 

mA 

2.0 



V 



0.8 

V 


20 

80 

mA 


10 

40 

juA 


-500 

-800 



-250 

-400 


2.4 

3.4 


V 


0.2 

0.4 

V 


0.78 


W 


20 


'°c/w/ 

Device 


*AII typical values specified at Vcc = 5.0V and Ta = 25°C unless 
otherwise noted. 


Notes: 

1. Operation above 85° C ambient is possible provided the 
following conditions are met. The junction should not 
exceed 125°C Tj and the case temperature (as measured 
at pin 1 or the back of the display) should not exceed 
100° CTc. 


**Power dissipation per package with four characters illuminated. 


The device should be derated linearly above 60°C at 
22.2 mW/° C. This derating is based on a device mounted in a 
socket having a thermal resistance from case to ambient at 
25°C/W per device. See Figure 2 for power deratings based on 
a lower thermal resistance. 

Maximum allowable dissipation is derived from Vcc = 5.25V, Vb 
= 2.4V, VcoL = 3.5V 20 LEDs on per character, 20% DF. 
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Optical Gharacterlstics 

STANDARD RED HDSP-2490 


Descfiptioit 

Symbol 

Test Conclltlofis 

Min. 

Typ.* 

Max. 

Units 

Rg. 

Peak Luminous Intensity per LEOi^-^i 

I Character Average) 

JvPeak 

Vcc = 5.0V. VcoL = 3.5 V 

Ti = 25°Ct6I, Vb = 2.4V 

220 

370 



3 

Peak Wavelength 

Apeak 



655 


nm 


Dominant Wavelengthl^l 

Ad 



639 


nm 



YELLOW HDSP-2491 

Descfrptlon 

Pmk Luminoys Intensity per 
(Character Average) 

Peak Wavelength 

Dominant Wavelengthis>7| __ 

HIGH EFFICIENCY RED HDSP-2492 

Description 

Peak Luminous intensity per 
(Character Average) 

Peak Wavelength 
Dominant Wavelength^^l 


Symbol Test Conriitions 

, Vcc^5,0V,VcOL-a5V 
^vPeak J. _ 26^ Ci^l, Vb = 2.4V 


Symbol Test Conditions 

, ^ Vcc « 5.0V, VcoL^ 3.5V 
IvPeak Tj^ 25 ^C[^l,Va« 2 . 4 V 


Min. Typ,* Max. Units Fig. 

650 1400 jucd 3 


Typ.* 

Hax. 

Units 

1530 


MCd 

635 

. i 

nm 

626 


nm 


HIGH PERFORMANCE GREEN HDSP>2493 


Description 

Symbol 

Test Conditions 

Min. 

Typ.* 

Max. 

Units 

Fig. 

Peak Luminous intensity per LEDlASf 
(Character Average) 

lvP6$k 

Vcc = S.ov, VCOL = 3.SV 

Ti = 25°Cl61, Vb^Z.W 

1280 

2410 


jucd 

3 

Peak Wavelength 

Apeak 



568 


nm 


Dominant Wavelength 

Ad 



574 


! nm 



*AII typical values specified at Vcc = 5.0V and Ta = 25°C unless 
otherwise noted. 

Notes: 

4. The characters are categorized,for luminous intensity with the 
intensity category designated by a letter code on the bottom of 
the package. 

5. The HDSP-2491/-2493 are categorized for color with the color 
category designated by a number code on the bottom of the 
package. 

6. Tj refers to the initial case temperature of the device imme¬ 
diately prior to the light measurement. 

Electrical Description 

The HDSP-249X series of four character alphanumeric 
displays have been designed to allow the user maximum 
flexibility in interface electronics design. Each four char¬ 
acter display module features DATA IN and DATA OUT 
terminals arrayed for easy PC board interconnection. DATA 
OUT represents the output of the 7th bit of digit number 4 
shift register. Shift register clocking occurs on the high to 
low transition of the clock input. The like columns of each 
character in a display cluster are tied to a single pin. 
Figure 5 is the block diagram for the displays. High true 
data in the shift register enables the output current mirror 
driver stage associated with each row of LEDs in the 5 x 7 
diode array. 

The TTL compatible Vb input may either be tied to Vcc for 
maximum display intensity or pulse width modulated to 
achieve intensity control and reduction in power con¬ 
sumption. 

In the normal mode of operation, input data for digit 4 
column 1 is loaded into the 7 on-board shift register loca¬ 
tions 1 through 7. Column 1 data for digits 3, 2 and 1 is 
similarly shifted into the display shift register locations. The 


•Power dissipation per package with four characters illuminated. 


7. Dominant wavelength Xd, is derived from the CIE chromaticity 
diagram, and represents the single wavelength which defines 
the color of the device. 

8. The luminous sterance of the LED may be calculated using the 
following relationships: 

Lv (cd/m2) = Iv (Candela)/A (Metre)2 
Lv (Footlamberts) = ttIv (Candela)/A (Foot)2 
A = 5.3 x 10-8 M2 = 5.8 x lO'^ (Footl2 


column 1 input is now enabled for an appropriate period of 
time, T. A similar process is repeated for columns 2, 3, 4 
and 5. If the time necessary to decode and load data into 
the shift register is t, then with 5 columns, each column of 
the display is operating at a duty factor of: 

D.F. = —-— 

5(t + T) 

The timeframe, t -f T, alloted to each column of the display is 
generally chosen to provide the maximum duty factor con¬ 
sistent with the minimum refresh rate necessary to achieve a 
flicker free display. For most strobed display systems, each 
column of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 

With columns to be addressed, this refresh rate then gives a 
value for the time t + T of: 

1/[5 X (100)] = 2 msec 

If the device is operated at 3.0 MHz clock rate maximum, it is 
possible to maintain t« T. For short display strings, the duty 
factor will then approach 20%. 

Forfurther applications information, referto HP Application 
Note 1016. 
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CLOCK 


DATA IN 


DATA OUT 


Parameter 

Condltton 

Win. 

Typ. 


Units 

CLOCK Rate 




3 

MHz 

tpiH, tfHt 

Propagation 
Oetay CLOCK 
to DATA OUT 

Ct.^ 15pF 
Ri.-a.4Kn 



125 

ns 



Figure 1. Switching Characteristics HDSP-2490/-2491/-2492/-2493 
(TA = -20°Cto+85°C) 


Mechanical and 
Thermal Considerations 


The HDSP-2490/-2491/-2492/-2493 are avaiiabie in standard 
ceramic duai-in-iine packages. They are designed for piug- 
ging into sockets or soidering into PC boards. The packages 
may be horizontaily or verticaiiy stacked for character arrays 
of any desired size. The HDSP-2490/-2491/-2492/-2493 utii- 
ize a high output current iC to provide excelient readabiiity 
in bright ambient iighting. Fuil power operation (Vcc = 
5.25V, Vb = 2.4V, VcOL = 3.5V) with worst case thermai 
resistance from IC junction to ambient of 45° C/watt/device 
is possibie up to ambient temperature of 60° C. For operation 
above 60° C, the maximum device dissipation shouid be 
derated iineariy at 22.2 mW/°C (see Figure 2). With.an 
improved thermai design, operation at higher ambient 
temperatures without derating is possibie. Piease refer to 
Appiication Note 1016 for further information. 

Power derating for this famiiy of displays can be achieved in 
severai ways. The power suppiy voitage can be lowered to a 
minimum of 4.75V. Column Input Voltage, Vcol, can be 
decreased to the recommended minimum values of 2.4V for 
the HDSP-2490 and 2.75V for the HDSP-2491/-2492/-2493. 
Also, the average drive current can be decreased through 
pulse width modulation of Vb. 

The HDSP-2490/-2491/-2492/-2493 displays have glass 
windows. A front panel contrast enhancement filter is desir¬ 
able in most actual display applications. Some suggested 


CLOCK 


SERIAL 

DECODED 

DATA 

INPUT 


BLANKING 

CONTROL 



COLUMN DRIVE INPUTS 


SERIAL 

DECODED 

DATA 

OUTPUT 


Figure 5. Block Diagram of HDSP-2490/-2491/-2492/-2493 


filter materials are provided in Figure 6. Additional informa¬ 
tion on filtering and contrast enhancement can be found In 
HP Application Note 1015. 

Post solder cleaning may be accomplished using water or 
Freon/alcohol mixtures formulated for vapor cleaning pro¬ 
cessing or Freon/alcohol mixtures formulated for room 
temperature cleaning. Freon/alcohol vapor cleaning pro¬ 
cessing for up to 2 minutes in vapors at boiling is 
permissible. Suggested solvents include Freon TF, Freon 
TE. Genesolv DI-15, Genesolv DE-15, and water. 


Display 

Color 

Ambient; Lighting j 

Dim 

Mode-rale 

Bright 

HD$P-2b0Q 
StU. Red 

Panetgrephic 

Dark Red 63 

Ruby Red 60 
Chequers Red 118 
Plexiglass 2428 

Polaroid HNGP37 
3IVI Light Control 
Film 

Panelgraphic 

Gray 10 

Chequers Grey 

105 

•iiiiiii 

Jim 

HDSP-2001 

(YeMowi 

Panelgraphio 
Yeitow 27 
Chequers Amber 
107 

Polaroid 
HNCPiO-Glass 
Marks Polarized 
MPC-0301-8~10 

Note 1 

Polaroid 
HNCPiO-Glass 
Marks Polarized 
MPC-0201-2*22 
Polaroid 
HNCPIO-Glass 
Marks Polarized 
MPC-0101-8-12 

HDSP-2002 

(HER1 

Panelgraphic 

Ruby Red 60 
Chequers Red 112 

HDSP-2003 
(HP Green) 

Panelgraphic 

Green 48 
Chequers Green 
107 


Note: 1. Optically coated circular polarized filters, such as 
Polaroid HNCP10. 


Figure 6. Contrast Enhancement Filters 
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Figure 2. Maximum Allowable Power 
Dissipation vs. Temperature 


Figure 3. Relative Luminous Intensity 
vs. Temperature 


Figure 4. Peak Column Current vs. 
Column Voltage 
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HEWLETT 

PACKARD 


5 X 7 DOT MATRIX 
ALPHANUMERIC 
DISPLAY SYSTEM 


HDSP-2416 

HDSP-2424 

HDSP-2432 

HflSP-2440 

HDSP-2470 

HDSP-2471 

HOSP-2472 


TECHNICAL DATA JANUARY 1986 


Features 

• COMPLETE ALPHANUMERIC DISPLAY SYSTEM 
UTILIZING THE HDSP-2000 DISPLAY 

• CHOICE OF 64, 128, OR USER DEFINED ASCII 
CHARACTER SET 

• CHOICE OF 16, 24, 32, or 40 ELEMENT 
DISPLAY PANEL 

• MULTIPLE DATA ENTRY FORMATS — 

Left, Right, RAM, or Block Entry 

• EDITING FEATURES THAT INCLUDE CURSOR, 
BACKSPACE, FORWARDSPACE, INSERT, 
DELETE, AND CLEAR 

• DATA OUTPUT CAPABILITY 

• SINGLE 5.0 VOLT POWER SUPPLY 

• TTL COMPATIBLE 

• EASILY INTERFACED TO A KEYBOARD OR 
A MICROPROCESSOR 

Description 

The HDSP-24XX series of alphanumeric display systems 
provides the user with a completely supported 5x7 dot 
matrix display panel. These products free the user’s 
system from display maintenance and minimize the 
interaction normally required for alphanumeric displays. 
Each alphanumeric display system is composed of two 
component parts: 

1. An alphanumeric display controller which consists ofa 
preprogrammed microprocessor plus associated logic, 
which provides decode, memory, and drive signals 
necessary to properly interface a user’s system to an 
HDSP-2000 display. In addition to these basic display 
support operations, the controller accepts data in any 
of four data entry formats and incorporates several 
powerful editing routines. 

2. A display panel which consists of HDSP-2000 displays 
matched for luminous Intensity and mounted on a P.C. 
board designed to have low thermal resistance. 

These alphanumeric display systems are also available in 
high efficiency red, yellow, and green. In addition, they are 
available using the HDSP-2300 or HDSP-2490 series dis¬ 
plays to form display systems with larger characters (5.0 
mm and 6.9 mm, respectively). Contact your local HP sales 
office for more Information. 



Typical Applications 

• DATA ENTRY TERMINALS 

• INSTRUMENTATION 

• BUSINESS EQUIPMENT 

• COMPUTER PERIPHERALS 

PART NUMBER DESCRIPTION 

Display Boards _ _ __ 

HDSP-2416 Single-line 16 character display panel 
utifizing the HDSP-2000 display 

HDSP-2424 Singie-line 24 character display panel 
utilizing the HDSP-2000 display 

HDSP-2432 Single-line 32 character display panel 
utilizing the HDSP-2000 display 

H DSP-2440 Single-line 40 character display panel 
utilizing the HDSP-2000 display 

Controller Boards _ 

H DSP-2470 HDSP-2000 display interface Incorporating 

a 64 character ASCII decoder 

HDSP-2471 HDSP-2000 display interface incorporating 

a 128 character ASCII decoder 

HDSP-2472 HDSP-2000 display interface without 
ASCII decoder. Instead, a 24 pin socket 
is provided to accept a custom 128 char¬ 
acter set from a user programmed 1K x 8 

_ PROM. _ 

When ordering, specify one each of the Controller Board and the 

Display Board for each complete system. 
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H DSP-2470/-2471 /-2472 

Absolute Maximum Ratings 

Vcc . -0.5V to 6.0V 

Operating Temperature Range, 

Ambient (Ta) . 0°C to 70°C 

Storage Temperature Range (Ts) _ -55°C to 100°C 

Voltage Applied to any Input or Output . .-0.5V to 6.0V 
IsouRCE Continuous for any Column 

Driver . 5.0 Amps (60 sec. max. duration) 


Recommended 
Operating conditions 


Parameter 

Symbol 

Min. 

Max. 

Units 

Supply Voltage 

Vcc 

4.75 

5.25 

V 

Data Out 

lOL 


0.4 

mA 

iOH 


-20 

mA 

Ready, Data Valid, 
Column On, Display 
Data 

iOL 


1.6 

mA 

lOH 


-40 

. mA 

Clock 

lOL 


10.0 

mA 

lOH 


-1.0 

mA 

Columni-5 

ISOURCE 


-5.0 

A 


Electrical Characteristics Over operating Temperature Range 

(Unless otherwise specified) 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Conditions 

Supply Current! 

icc 



400 

mA 

Vcc = 5,25V Column On and All 
Outputs Open 

Input Threshold High (except Reset) 

VlH 

2.0 



V 

Vcc = 5.0V ± .25V 

Input Threshold High — Reset!^^ 

ViH 

3.0 



V 

Vcc = 5.0V + .26V 

Input Threshold Low — All Inputs 

VlL 



0.8 

V 

Vcc = 5.0V ± .25V 

Data Out Voltage 

VoHData 

2,4 



V 

lOH = -20 mA 

Vcc = 4.75V 

VoLData 



0.6 

V 

lot = 0.4mA 

Vcc = 4.75V 

Clock Output Voltage 

VoHClk 

2.4 



V 

lOH = -1000m A 

Vcc = 4.75V 

VoLCIk 



0.5 

V 

lOL = 10.0mA 

Vcc = 4.75V 

Ready, Display Data, Data Valid, 

VOH 

2.4 



V 

lOH = -40 mA 

Vcc = 4.75V 

Column on Output Voltage 

Vot 



0.5 

V 

lot = 1.6mA 

Vcc = 4.75V 

Input Current,!^! All Inputs Except 

IlH 



-0.3 

mA 

ViH = 2.4V 

Vcc = 5.26V 

Reset, Chip Select, D? 

IlL 



-0.6 

mA 

ViL = 0.5V 

Vcc = 5.25V 

Reset Input Current 

IlH 



-0.3 

mA 

ViH = 3.0V 

Vcc = 5,25V 


IlL 



-0.6 

mA 

ViL = 0.5V 

Vcc == 5.25V 

Chip Select, D? Input Current 

ll 

-10 


+10 

juA 

0 < Vi < Vcc 

Column Output Voltage 

VolCOL 

2.6 

3,2 


V 

lOUT = -5.0A 

Vcc = 5.00V 


NOTES: 

1. See Figure 11 for total system supply current. 

2. External reset may be initiated by grounding Reset with either a switch or open collector TTL gate for a minimum time of 
50ms. For Power On Reset to function properly, Vcc power supply should turn on at a rate > lOOV/s. 

3. Momentary peak surge currents may exist on these lines. However, these momentary currents will not interfere with 
proper operation of the HDSP-2470/1/2. 
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H DSP-2416/-2424/-2432/-2440 


Absolute Maximum Ratings 

Supply Voltage Vcc to Ground .. -0.5V to 6.0V 

Inputs, Data Out and Vb ... -0.5V to Vcc 

Column Input Voltage, VcoL . -0.5V to +6.0V 

Free Air Operating Temperature 

Range, .. 0°C to+55-0 

Storage Temperature Range, Ts .... -55°C to +100°C 


Recommended 
Operating Conditions 


Parameter 

Symbol 

Min. 

Norm. 

Max. 

Units 

Supply Voltage 

Vcc 

4.75 

5.0 

5.25 

V 

Column Input 
Voltage, Column On 

VcOL 

2.6 



V 

Setup Time 

tSETUP 

70 

45 


ns 

Hold Time 

tHOlD 

30 

0 


ns 

Width of Clock 

tW{CtOCK) 

75 



ns 

Clock Frequency 

fCLOCK 

0 


3 I 

MHz 

Clock Transition 
Time 

tTHL 



200 

ns 

Free Air Operating^ 
Temperature Range 

Ta 

0 


55 

°C 


Electrical characteristics Over Operating Temperature Range 


(Unless otherwise specified) 


Parameter 

Symbol 

Min. 

Typ." 

Max. 

Units 

Conditions 

Supply Current 

Icc 


45n 

60nt21 

mA 

Vcc = 5.26V 
VclOCK=VoATA= 2.4V 
All SR Stages = 
Logical 1 

Vb = 0.4V 


73n 

95n 

mA 

Vb = 2.4V 

Column Current at any Column Input 

icot 



1.5n 

mA 


Vb = 0.4V 

ICOL 


335n 

410n 

mA 


Peak Luminous Intensity per LED 
(Character Average) 

Iv PEAK 

. 1 

105 

200 


/iCd 


Ve.Clock or Data Input Threshold High 

ViH 

2.0 



V 

Vcc = VcOL = 4.75V 

Vb,C lock or Data Input Threshold Low 

ViL 



0.8 

V 

Input Current Logical 1 

Vb, Clock 

l(H 



80 

aA 

Vcc = 5.25V. ViH = 2.4V 

Data In 

IlH 




aA 

Input Current Logical 0 

Vb, Clock 

III 


-500 

-800 

aA 

Vcc == 5,25V, Vii = 0.4V 

Data In 

III 


-250 

-400 

aA 

Power Dissipation Per Board^'** 

Pd 


0.66n 


w 

Vcc = 5.0V, VcOL = 2.6V 

15 LED's on per Character. 

Vb = 2.4V 


*AII typical values specified at Vcc = 5.0V and Ta = 25°C unless otherwise noted. 

NOTES: 

1. Operation above 55° C (70° C MAX) may be achieved by the useof forced air (150 fpm normal to component side of 
HDSP-247X controller board at sea level). Operation down to -20° C is possible in applications that do not require the 
use of HDSP-2470/-2471/-2472 controller boards. 

2. n = number of HDSP-2000 packages 

HDSP-2416 n=4 

HDSP-2424 n = 6 
HDSP-2432 n = 8 
HDSP-2440 n = 10 

3. Tj refers to initial case temperature immediately prior to the light measurement. 

4. Power dissipation with all characters illuminated. 
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System Overview 

The HDSP-2470/-2471/-2472 Alphanumeric Display 
Controllers provide the interface between any ASCII 
based Alphanumeric System and the HDSP-2000 
Alphanumeric Display. ASCII data is loaded into the 
system by means of any one of four data entry modes — 
Left, Right, RAM or Block Entry. This ASCII data is stored 
in the internal RAM memory of the system. The'system 
refreshes HDSP-2000 displays from 4 to 48 characters 
with the decoded data. 

The user interfaces to any of the systems through eight 
DATA IN inputs, five ADDRESS inputs (RAM mode), a 
CHIP SELECT input, RESET Input, seven DATA OUT 


outputs, a READY output, DATA VALID output, and a 
COLUMN ON output. A low level on the RESET Input 
clears the display and initializes the system. A low level on 
the CHIP SELECT input causes the system to load data 
from the DATA IN and ADDRESS inputs into the system. 
The controller outputs a status word, cursor address and 
32 ASCII data characters through the DATA OUT outputs 
and DATA VALID output during the time the system is 
waiting to refresh the next column of the display. The 
COLUMN ON output can be used to synchronize the 
DATA OUT function. A block diagram for the HDSP- 
2470/-2471/-2472 systems is shown in Figure 1. 



# CHARACTER GENERATOR FOR HDSP-2471. 
SOCKET FOR IK X 8 PROM FOR HDSP-2472. 


Figure 1. Block Diagram for the HDSP-2470/-2471/-2472 Alphanumeric Display Controller. 


The system interfaces to the HDSP-2000 display through 
five COLUMN outputs, a CLOCK output, DISPLAY DATA 
output, and the COLUMN ON output. The user should 
connect DISPLAY DATA to DATA IN of the leftmost 
HDSP-2000 cluster and cascade DATA OUT to DATA IN 
of all HDSP-2000 clusters. COLUMN outputs from the 
system are connected to the COLUMN inputs of all HDSP- 
2000 clusters. The HDSP-24XX Series display boards are 
designed to interconnect directly with the HDSP-247X 
Series display controllers. The COLUMN outputs can 
source enough current to drive up to 48 characters of the 
HDSP-2000 display. Pulse width modulation of display 
luminous intensity can be provided by connecting 
COLUMN ON to the input of a monostable multivibrator 
and the output of the monostable multivibrator to the Vb 
inputs of the HDSP-2000 displays. The system is designed 
to refresh the display at a fixed refresh rate of 100 Hz. 
COLUMN ON time is optimized for each display length in 
order to maximize light output as shown in Figure 2. 



DISPLAY LENGTH 


Figure 2. Column on Time vs. Display Length for the 
HDSP-2470/-2471/-2472 Alphanumeric Display Controller. 
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Control Mode/Data Entry 

User interface to the HDSP-247X Series controller is via an 
8 bit word which provides to the controller eithera control 
word or standard ASCII data input. In addition to this user 
provided 8 bit word, two additional control lines, CHIP 
SELECT and READY, allow easily generated “handshake” 
signals for interface purposes. 

A logic low applied to the CHIP SELECT Input (minimum 
six microseconds) causes the controller to read the 8 
DATA IN lines and determine whether a control word or 
ASCII data word rs present, as determined by the logic 
state of the most significant bit (D?). If the controller 
detects a logic high at D?, the state of De-Do will define the 
data entry mode and the number of alphanumeric 
characters to be displayed. 

The 8 bit control data word format is outlined In Figure 3. 
For the control word (Dy high), bits De and Ds define the 
selected data entry mode (Left entry. Right entry, etc.) and 
bits Da to Do define display length. Bit D 4 is Ignored. 

Control word inputs are first checked to verify that the 
control word is valid. The system ignores display lengths 
greater than 1011 for left block or right, or 0111 for RAM. If 
the word is valid, the present state—next state table shown 
in Figure 4 Is utilized to determine whether or not to clear 
the display. For display lengths of up to 32 characters, 
RAM entry can be used as a powerful editing tool, or can 
be used to preload the cursor. With other transitions, the 
internal data memory is cleared. 


(1) RAM ENTRY MODE IS VALID FOR DISPLAYS OF 
32 CHARACTERS OR LESS IN LENGTH. 

(2) FOLLOWING A TRANSITION FROM RAM TO 
BLOCK, WHEN THE CURSOR ADDRESS IS 48 
(30i6) during the TRANSITION, THE FIRST 
VALID ASCII CHARACTER WILL BE IGNORED 
AND THE SECOND VALID ASCII CHARACTER 
WILL BE LOADED IN THE LEFT- MOST DISPLAY 
LOCATION. 


WHERE BEGIN IS DEFINED AS FOLLOWS: 

DISPLAY CURSOR ADDRESS 
LENGTH OF BEGIN 

4 2Ci6.44,o 

8 28i6,40io 

12 24i6.36io 

16 2O.)0,32io 

20 1C|q,28)o 

24 18i6.24io 

28 14i6.20io 

32 IO 16 .I 610 

36 OCis. 1210 

40 O 816 . 8 io 

44 04-10, 4,0 

48 OO 10 


Figure 4. Present State-Next State Diagram for the HDSP-2470/-2471/-2472 Aiphanumeric Dispiay Controiier. 
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If D? is a logic low when the DATA IN lines are read, the 
controller will interpret De-Do as standard ASCII data to be 
stored, decoded and displayed. The system accepts seven 
bit ASCII for all three versions. However, the HDSP-2470 
system displays only the 64 character subset [20i6 


ASCII ASSIGNMENT O A A A A A A A 


(space) to 5 Fi 6 (_)] and ignores all ASCII characters 
outside this subset with the exception of those characters 
defined as display commands. These display commands 
are shown in Figure 5. Displayed character sets for the 
HDSP-2470/-2471 systems are shown in Figure 6. 


DISPLAY COMMAND 


j Valid in 

CLEAR Right Entry 

BACKSPACE CURSOR ) 
FORWARDSPACE CURSOR 
INSERT CHARACTER 
DELETE CHARACTER 


Figure 5. Display Commands for the HDSP-2470/-2471/-2472 Alphanumeric Display Controller. 


Valid in 
Left Entry 
Mode 


\D5- 

- " 

D3 D2 Di Do 



128 CHARACTER ASCII SET 
(HDSP-2471) 



64 CHARACTER ASCII SUBSET 
(HDSP-2470) 


0 0 

0 0 

0 1 

0 0 11 
110 0 

0 10 1 

1 

1 

0 

1 

1 

0 1 

2 3 4 5 

5 

7 


alina aaonm 

mmmmo oiiaa 

DsaBa •QBcg 

aoaao oom tc 

□CDiiQ aoann aci^uC gonao 

nul R8a§g gaSH 

QiQQS isigs 


88SgB ETx gaSB 
:885§ 


■■■■■ □■■■□ ■■■■□ □■■■□ ■□□□■ □■■■□(■■raa 

■□□□■ ■□□□a ■□□□■{ 

□□DOB ■□□□□ □□□□■I 


HnaDog d«3»d ggawo aobunjoaoDn □ 
cmgna CR ofoa* gs !□□□□□ 
IniiiM a»aaa □□□□□ 


-|gm^ umh aSISm aot 

I SO oa^gS Rs ggS 


□□□□□ □ 

□aaoa □ 

□aaaa □ 

a □□□□□ □□□□□ a 


□□□□ aonaa anoaa anaaa (gSoD 

□□□□ aooaa anaaa aonoa lOfoao apaag 

□□□□ BDBaa BOBaa aaaaa IcxiacQ Bgroi 

□□□□ aaaaa aoiaa aaaaa Inaoaa aaggi 

aaaa Baaoa aaaaa aaaaa Jonoga iBBig_ _ 

aaaa aaaaa aaBaa aaaaa aapaa aaBaa aaaaa aaaaqaaaoo ggagD bdqSp cggag 
sp aaaaa aaaaa aaaaa ■□□□■I TOfiSS 9Q22S 

BSBBS Bg:BS :8ss: :bb8| bssb 

BSBBB BBSBB SBB8S S8ggl 8^ SS^ 

aaaa aaaaa aaaaa GBaaa aaaaa aaaaa BBaag aaBoa auugg aaaaa nongg aooaa 
aaaa aaaaa aaaaa aaaaa iagga SySSS 

aaaa aaoaa aaaar aaaaa aaiig SSSIS 

loaaa aaaaa aaBaa aaaaa iagga OfiPS 

aaaaa aaaaa aaaag SsgQS S599P 

aaaaa aaaaa aaaaa aoaoa oaQaa 

aaaa aaBaa aaaaa aaaaa aaaaa aaaaa aaaaa aaaaa nggng oaocu ggggg 
aaaa aaaaa aaoaa aaaaa gHote 92S2P 

:sss 88SSS 88888 SSSSS 8S^ 

aaaa aaaaa aaaaa aaaaa Baaon 91112 

aaaa aaoaa aaaaa aaaaa aaoaa aoaoa 

aaaa aaaaa aaaaa aaaaa aaaaa BBaaa aaaaa naaaa oaaacn goggn aaaaa 
aaaaa aaaaa aaaaa aaoaa oacco 

aaaaa aaaaa aaaaa □BB3a aaaag 

aonaa aaoaa aaaaa aaaaa uac^in 

BBBBB aaaaa aaaaa acoga 91^9 

aaaaa aaaaa aaaaa acoaa oaaao 

laoaa aaaaa aaaaa aapaa aaBaa aaaaa aaaaa aaaaa noagg uaaoo ogron 
laaaa aaaaa aaaaa aaoaa nanoD ^oogg 

i8SSB ssssa SSSS8 ssbb: 3§g^ S8Sl 

iSBgg 38888 88888 88888 88858 

loaaa aaaaa aaaaa aaaaa aaaaa aaoaa aaaaa goa.'ig oaaan ngogn oaaoa 
aaaaa aaaaa aaaaa aaaaa docoo 

aaaaa aaaaa aaoaa Saygs SH9SS 

aaBBo BBBaa ^agag Baigp iggaa 

aaaaa aaoaa oaaag M|QDg 12921 

aaaaa aaaaa aaaaa oaaao oaaan _ 

iaaaa aaBaa aaaaa aaaaa aaBaa aaaaa aaaaa okjgo ocogg aaBoa gp'ggc 
laaaa aaaaa aaaaa aaaaa ogaoc ggaao 

iaaaa aaaaa aaaaa aaaaa giaaa agaga 

iaaaa oaaao aaaaa aaaaa IEDOS SS'^Hl 

iaaaa oaaaa aaaaa aaaaa gUiaS Kgaai 

iaaaa aaaaa aaaaa BBoaa Donca agaga 

iaaaa aaBaa aaaaa aaaaa GBaaa aaaaa aaaoa apgng oaaaa oggro cicaa 
aaaaa aaaaa aaaaa SPogS 29992 

aaaaa aaaoa aaoaa aoaaa 12921 

aBBBG aaaaa ooaaa SS^oa 91219 

aaaaa aaaaa aaaaa 92129 

aanaa aaaaa aaaaa aopoa aaaaa 

lanaa OBaao aaBaa aaaaa aaaaa aaaaa aaaaa a^oa gaaoD aonaa nnnm 
iaaaa aaaaa aaaaa aaaaa ptoDa cacoa 

iaaaa aaaaa aaaaa aaaaa Saana accaa 

iaaaa aaBaa aaaag naaoa ocacja aac'an 

iaaaa oaaaa aaaaa aaaaa ODaoc ogagg 

iaaaa aaaaa naaaa aaaaa Doaoc pBaco 

iaaaa aaaoa aaBaa aaaaa aaaaa aaaaa aaaao caoaa aaaac ggong oacoa 
aBBOD aaaaa oaaaa anaoD Doagg 

OBBoa aaaaa aaaaa oaBag 11111 

aaaoa oaaaa aaaaa aDaig qgpiQ 


388 88388 

laao uaaaa Dcaaa 

liaa oaa^Jg oacx» CDoaa 

oBSEo 

BOO cgS^ ocxigo SallE^ ^aaa 
Sac ao*^ ocS§§ 

888^58Bi^ao§®3 
]□□□ 5B3c5 ocDcnn Sra-sS aiia«D 


□□□□□ □□□□■ □□□□[: 
□□□□□ □□□□c 

□□□□□ ■■■■■ 
■■■■■ □□□□□ 
□□□□□ ■■■■■ 
□□□□□ □□□□□ 
□□□□□ ■□□□□ □□□□□ 


*DISPLAY COMMANDS WHEN USED IN LEFT ENTRY 
+DISPLAY COMMANDS WHEN USED IN RIGHT ENTRY 


Figure 6. Display Font for the HDSP-2470 (64 Character ASCII Subset), and HDSP-2471 (128 Character ASCII Set) Alphanumeric 
Display Controller. 
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Regardless of whether a control word or ASCII data word 
Is presented by the user, a READY signal is generated by 
the controller after the Input word is processed. This 
READY signal goes low for 25/us and upon a positive 
transition, a new CHIP SELECT may be accepted by the 
controller. Data Entry Timing is shown in Figure 7. 


DATA ENTRY TIMING 


RAM ADDRESS 


ASCII DATA 



CHIP SELECT 


i<—Sps'MIN. 


READY 


I 


DATA ENTRY TIME 


1_r 

u 25^ls 


2.5^li * 


IF CHIP SELECT = 0 
AFTER THIS TIME, 
CONTROLLER WILL 
ENTER NEXT CHARACTER. 


MAXIMUM DATA ENTRY TIMES OVER OPERATING TEMPERATURE RANGE 


DATA ENTRY MODE FUNCTION 




i 

DATA 

BACK 


FORWARD 


HDSP- 

DATA HOLD TIME* | 

ENTRY 

SPACE 

CLEAR 

SPACE DELETE 

INSERT 

LEFT (2471/2) 

135/iS 


235ms 

195ms 

505ms 

205ms 725ms 

725ms 

LEFT (2470) 

150ms 


245ms 

215ms 

530ms 

225ms 745ms 

735ms 

RIGHT (2471/2) 

85ms 


480ms 

470ms 

465ms 



RIGHT (2470) 

105ms 


490ms 

490ms 

485ms 



RAM (2471/2) 

55ms 

120ms** 

190ms 





RAM (2470) 

55ms 

130ms** 

200ms 





BLOCK (2471/2) 

55ms 


120ms 

(155ms FOR RIGHTMOST CHARACTER) 


BLOCK (2470) 

55ms 


130ms 

(165ms FOR RIGHTMOST CHARACTER) 


LOAD CONTROL (2471/2) 

50ms 


505ms 





LOAD CONTROL (2470) 

50ms 


505ms 






^Minimum time that data inputs must remain valid after Chip Select goes low. 
**Minimum time that RAM address inputs must remain valid after Chip Select goes low. 


Figure 7. Data Entry Timing and Data Entry Times for the HDSP-2470/-2471/-2472 Aiphanumeric Dispiay Controiler. 






Left Entry Mode 

With Left entry, characters are entered in typewriter 
fashion, i.e., to the right of all previous characters. Left 
entry uses a blinking cursor to indicate the location where 
the next character is to be entered. CLEAR loads the 
display with spaces and resets the cursor to the leftmost 
display location. BACKSPACE and FORWARDSPACE 
move the cursor without changing the character string. 
Thus, the user can backspace to the character to be 
edited, enter a character and then forward space the 
cursor. The DELETE function deletes the displayed 
character at the cursor location and then shifts the 
character string following the cursor one location to the 
left to fill the void of the deleted character. The INSERT 
CHARACTER sets a flag inside the system that causes 
subsequent ASCII characters to be inserted to the left of 
the character at the cursor location. As new characters are 
entered, the cursor, the character at the cursor, and all 
characters to the right of the cursor are shifted one 
location to the right. The INSERT function is terminated 
by a second INSERT CHARACTER, or by BACKSPACE, 
FORWARDSPACE, CLEAR or DELETE. In Left entry 
mode, after the display is filled, the system Ignores a>l 
characters except BACKSPACE and CLEAR. The system 
allows the cursor to be positioned only in the region 
between the leftmost display character and immediately 
to the right (offscreen) of the rightmost display character. 

Right Entry Mode 

In Right entry mode, characters are entered at the right 
hand side of the display and shifted to the left as new 
characters are entered. In this mode, the system stores 48 
ASCII characters, although only the last characters 
entered are displayed. CLEAR loads the display with 
spaces. BACKSPACE shifts the display one location to the 
right, deleting the last character entered and displaying 
the next character In the 48 character buffer. Right entry 
mode Is a simple means to Implement the walking or 
“Times-Square” display. FORWARDSPACE, INSERT, 
and DELETE have character assignments in this mode 
since they are not treated as editing characters. In this 
mode, the cursor is located Immediately to the right 
(offscreen) of the rightmost displayed character. 

Block Entry Mode 

Block entry allows the fastest data entry rate of all four 
modes. In this mode, characters are loaded from left to 
right as with Left entry. However, with Block entry, after 
the display is completely loaded, the next ASCI I character 
is loaded in the leftmost display location, replacing the 
previous displayed character. While Block entry has a 
nonvisible cursor, the cursor is always loaded with the 
address of the next character to be entered. In this entry 
mode, the system can display the complete 128 character 
ASCII set. The display can be cleared and the cursor reset 
to the leftmost display location by loading in a new 
BLOCK control word. 

RAM Entry Mode 

In RAM entry, ASCII characters are loaded at the address 
specified by the five bit RAM address. Due to the limitation 
of only five address lines, RAM data entry is allowed only 


for displays less than or equal to 32 characters. 
Regardless of display length, address 00 is the leftmost 
display character. Out of range RAM addresses are 
Ignored. While RAM entry has a non-visible cursor, the 
cursor is always preloaded with the address to the right of 
the last character entered. This allows the cursor to be 
preloaded with an address prior to going into any other 
entry mode. In RAM entry, the system can display the 
complete 128 character ASCII set because it does not 
Interpret any of the characters as control functions. The 
display can be cleared by loading in a new RAM control 
word. 

Data Out 

For display lengths of 32 characters or less, the data 
stored in the internal RAM is available to the user during 
the time between display refresh cycles. The system 
outputs a STATUS WORD, CURSOR ADDRESS, and 32 
ASCII data characters. The STATUS WORD specifies the 
data entry mode and the display length of the system. The 
STATUS WORD output differs slightly from the CON¬ 
TROL WORD input. This difference is depicted in Figure 8. 
Regardless of display length, the CURSOR ADDRESS of 
the rightmost character location is address 47 (2Fi6) and 
the offscreen address of the cursor is address 48 (30i6). 
The CURSOR ADDRESS of the leftmost location is 
defined as address 48 minus the display length. A general 
formula for CURSOR ADDRESS is: 

CURSOR ADDRESS = 

(47 - Display Length) + Number of Characters from Left. 

For example, suppose the alphanumeric display is 16 
characters long and the cursor was blinking at the third 
digit from the left. Then the CURSOR ADDRESS would be 
47 -16 + 3 or 34 (22i6) and the 18th ASCI I data word would 
correspond to the ASCII character at the location of the 
display cursor. In Left and Block entry, the CURSOR 
ADDRESS specifies the location where the next ASCII 
data character is to be entered. In RAM entry, the 
CURSOR ADDRESS specifies the location to the right of 
the last character entered. In Right entry, the CURSOR 
ADDRESS is always 48 (30i6). The negative edge of the 
DATA VALID output can be used to load the 34 DATA 
OUT words into the user’s system. The DATA OUT timing 
for the HDSP-247X systems are summarized in Figure 8. 
For displays longer than 32 characters, the system only 
outputs the STATUS WORD between refresh cycles. 

Master/Power On Reset 

When power is first applied to the system, the system 
clears the display and tests the state of the DATA INPUT, 
Dy. If Dy > 2.0V, the systems loads the control word on the 
DATA INPUTS into the system. If Dy < .8V or the system 
sees an invalid control word, the system initializes as Left 
entry for a 32 character display with a flashing cursor in 
the leftmost location. For POWER ON RESET to function 
prpperly, the power supply must turn on at a rate >100 V/s. 
In'addition, the system can be reset by pulling the RESET 
input low for a minimum of 50 milliseconds. POWER 
ON/MASTER RESET timing is shown in Figure 9. 
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2000/is 



HDSP- 

2470 


H DSP- 
2470 


COLUMN 

ON 


DATA 

VALID 


ASCII 

DATA 


500ns MIN 


J 

►If-*-25 ns 

T J 

-..j 

n n 


35ms I 35m3 I 




_ 1 _ 1 _ 

STATUS 

-*-WORD —► - 

1 CURSOR 
•-ADDRESS 

1 (B) 

I-*-500ns MIN 

DATA DATA 

(0) (1 - 31) 



X, COLUMN OFF TIME 

(H DSP-2470) = 30.5ns + 20/is X Display Length 

(H DSP-2471/-2472) = 17.5/is + 17.5/is X Display Length 

Y, DATA VALID TO COLUMN OFF TIME 
(Display Length <32 Characters) 

(HDSP-2470) = 813.5ms - 20ms X Display Length 

(HDSP-2471/-2472) = 826.2ms - 17.5ms X Display Length 

STATUS WORD FORMAT (WORD A) 

Ds D 5 D 4 D 3 D 2 Di Dq 

RAM ENTRY 
BLOCK ENTRY 
LEFT ENTRY 
RIGHT ENTRY 


YYYY = DISPLAY LENGTH 

CURSOR ADDRESS FORMAT (WORD B) 

CURSOR ADDRESS = ( 47 - Display Length) + No. of 
Characters from Left 
DATA WORD FORMAT (WORDS 0-31) 

STANDARD ASCII DATA Where Word (31) is Rightmost 
Displayed ASCII Character 


Figure 8. Data Out Timing and Format for the HDSP-2470/-2471/-2472 Aiphanumeric Dispiay Controiier. 



Figure 9. Power-On/Master Reset Timing for the HDSP-2470/-2471/-2472 Aiphanumeric Dispiay Controiier. 







Custom Character Sets 

The HDSP-2472 system has been specifically designed to 
permit the user to insert a custom 128 ASCII character set. 
This system features a 24 pin socket that is designed to 
accept a custom programmed IK X 8 PROM, EPROM, or 
ROM. The read only memory should have an access time< 
500ns, liL^ |-.4mA| and liH^40/iA. A list of pin compatible 
read only memories is shown in Figure 10. Jumper 
locations are provided on the HDSP-2472 P.C. board 
which allow the use of ROM’s requiring chip enables tied 
either to 0 or 5V. For further Information on ROM 
programming, please contact the factory. 

Power Supply Requirements 

The HDSP-247X Alphanumeric Display System is 
designed to operate from a single 5 volt supply. Total Ice 
requirements for the HDSP-247X Alphanumeric Display 
Controller and HDSP-24XX Display Panel are shown in 
Figure 11. Peak Ice is the instantaneous current required 
for the system. Maximum Peak Ice occurs for Vcc = 5.25V 
with 7 dots ON In the same Column in all display 
characters. This current must be supplied by a 
combination of the power supply and supply filter 
capacitor. Maximum Average Ice occurs for Vee = 5.25V 
with 21 dots ON per character in all display characters. 
The inclusion of a 375 X microfarad capacitor (where X is 
the number of characters in the display) adjacent to the 
HDSP-247X Alphanumeric Display System will permit the 
use of a power supply capable of supplying the maximum 
average lee. 


5 



DISPLAY LENGTH 


Figure 11. Maximum Peak and Average \qq for the HDSP- 
2A70ITtl72 Alphanumeric Display Controller and HDSP-2000 
Display. 


CONNECTORS 


FUNCTION 

TYPE OF 
CONNECTOR 

SUGGESTED 

MANUFACTURER 

CONTROL/DATA 

ENTRY 

26 Pin 

Ribbon Cable 

3M P/N 3399-XOOO Series 

POWER* 

3 Pin 

With Locking 
Ramp 

Molex P/N 09-50-3031 with 
08-50-0106 Terminals 

DISPLAY 

DRIVE(i.3> 

17 Pin 

Board to Board 

Pin/Socket 

Pin: BERG p/n 75409-041 
Socket; BERG 
p/n 65780-017 


NOTES: 

(1) Power leads should be 18-20 gauge stranded wire. 

(2) The maximum lead length from the controller board to the 
display should not exceed 1 metre. 


EXTERNAL CONNECTION* 


PART NUMBER 

MANUFACTURER 

TYPE 

CONSTRUCTION 

X 

Y 

Z 

2758 

Intel 

EPROM 

NMOS 

GND 

GND 

+5 

7608 

Harris 

PROM 

BIPOLAR-NiCr 

NC 

NC 

NC 

3628-4 

Intel 

PROM 

BIPOLAR-Si 

+5 

+5 

GND 

82S2708 

Signetics 

PROM 

BIPOLAR-NiCr 

NC 

NC 

NC 

6381 

Monolithic Mem. 

PROM 

BIPOLAR-NiCr 

+5 

+5 

GND 

6385 

Monolithic Mem. 

PROM 

BIPOLAR-NiCr 

NC 

NC 

NC 

87S228 

National 

PROM 

BIPOLAR-TiW 

+5 

+5 

GND 

93451 

Fairchild 

PROM 

BIPOLAR-NiCr 

+5 

+5 

GND 

68308 

Motorola 

ROM 

NMOS 

* * 

NC 

NC 

2607 

Signetics 

ROM 

NMOS 

** 

NC 

NC 

30000 

Mostek 

ROM 

NMOS 

* * 

-F5 

NC 


“Board jumpers correspond 
to pins 18, 19&21 of ROM. 
**As defined by customer 



Figure 10. Pin Compatible IK x 8 Read Only Memories for the HDSP-2472 Alphanumeric Display Controller. 


Display Boards/Hardware 

The mechanical layout of the HDSP-247X Series allows 
direct mating of the controller P.C. board to a compatible 
series of display boards available from Hewlett-Packard. 
These display boards consist of matched and tested 
HDSP-2000 clusters soldered to a P.C. board. 


Included with the controller board are four locking cir¬ 
cuit board support nylon standoffs (Richco LCBS-4). 
This hardware allows the controller board to Intercon¬ 
nect with any of the standard display boards. Figure 
12 depicts correct assembly technique. 
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Assembly Steps 

1. Insert the standoffs into .151 diameter holes (noted as 
“S” on Figure 12. The long end of the standoffs should 
protrude through the controller board side. 

2. Position the controller board and display board with 
the components and displays facing out. The HP logo 
should be in the upper left corner when viewed facing 
the boards. Insert the standoffs through the mating 
holes on the display board and press the boards to¬ 
gether so that the standoffs.lock In place. 

3. Insert the pins from the display board into the socket 
on the controller board. 


3M Connector 



Figure 12. Assembly Drawing. 
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Package Dimensions 


UNLESS OTHERWISE SPECIFIED„DIMENSIONS ARE IN mm AND (INCHES) 


PIN 

DESCRIPTION 

1 

CHiPSELECt 

2 

DATA VALID 

3 

RAM ADDRESS. Ao 

4 

DATA IN, D; 

5 

RAM ADDRESS, Ai 

6 

resit 

7 

RAM ADDRESS. Aj 

8 

DATA OUT, DOe 

9 

RAM ADDRESS, A 3 

10 

DATA OUT, DO; 

11 

DATA IN, Do 

12 

DATA our OO 4 

13 

DATA IN, Di 

14 

DATA OUT, DO 3 

15 

DATA IN, D 2 

16 

DATA OUT, DO 2 

17 

DATA IN, D 3 

18 

DATA OUT, DO 1 

19 

DATA IN, D 4 

20 

DATA OUT, DOo 

21 

DATA IN, Dj 

22 

READY 

23 

DATA IN, Oe 

24 

COLUMN ON 

25 

RAM ADDRESS, A 4 

26 

DISPLAY BLANK, Vb 




A BC OE EG HI JKI 

SHHQB 


24 PIN 1C SOCKET (HDSP-2472 ONLY) 



I 12.294 t.254 
l484r±.010 
6.705 ±.254 
“ U64]±.010 


Figure 13. HDSP-2470/-2471/-2472 


PIN 

DESCRIPTION 

A 

DISPLAY BLANK, Vb 

B,C 

COLUMN] 

0,E 

COLUMN: 

F,G 

COLUMN 3 

H,l 

COLUMN 4 

J.K 

COLUMNS 

L 

CLOCK 

M 

DISPLAY DATA 

N,0 

Vcc 

P,Q 

GND 


4,750 DIA THRU 
ni7y4HOLES 
_ 2.692 DIA. THRU 
I (.106) 4 HOLES 





Figure 14. HDSP-2416/-2424/-2432 


_^ , .6 

LM 

- (.075) 

TYP 


58.420 t.508 _ 

(2.300) ±.020 I 

28.575 ±.254 

7025 ) ±.010 


- - 4-1- DISPLAYS-- - 



6.705 ±.254 _ I 

T2M)±.010 

5.080 ± .508 
(.200) ±.020“ 


Figure 15. HDSP-2440 
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Features 

• 5x7 LED MATRIX CHARACTER 

• LARGE 6.9 mm (.27 INCH) CHARACTER HEIGHT 

• EXTREMELY WIDE TEMP. RANGE 

• COMPACT 15.2 mm (.600 INCH) 
GLASS/CERAMIC DIP 

• WIDE VIEWING ANGLE 

• RUGGED, SHOCK RESISTANT 


Typical Applications 

• COMPUTER PERIPHERALS 

• MILITARY EQUIPMENT 

• INDUSTRIAL EQUIPMENT 

• AVIONICS 



TECHNICAL DATA JANUARY 1986 




Description 

The Hewlett-Packard 5082-7100 Series is an X-Y addressable, 5x7 LED Matrix capable of displaying the 
full alphanumeric character set. This alphanumeric indicator series is available In 3, 4, or 5 character end- 
stackable clusters. The clusters permit compact presentation of information, ease of character alignment, 
minimum number of interconnections, and compatibility with multiplexing driving schemes. 

The 5082-7100 is a three character cluster. 

The 5082-7101 is a four character cluster. 

The 5082-7102 is a five character cluster. 


Absolute Maximum Ratings 


Parameter 


Peak Forward Current Per LED 
{Duration c 1 ms) 

Average Current Per LED 

Power Dissipation Per 
Character {All diodes lit) 


Operating Temperature, Case 
Storage Temperature 
Reverse Voltage Per LED 


Note 1: At 25°C Case Temperature; derate 8.5mW/°C above 25°C. 
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Electrical/Optical Characteristics at Tc=25°C 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Peak Luminous Intensity Per LED 
(Character Average) @ Pulse 

Current of lOOmA/LED 

l|/ (PEAK) 

1.0 

2.2 


mcd 

Reverse Current Per LED @ Vr = 4V 



10 


jjlA 

Peak Forward Voltage @ Pulse 

Current of 50mA/LED 

Vp 


1.7 

2.0 

V 

Peak Wavelength 

Veak 


655 


nm 

Spectral Line Halfwidth 

^^1/2 


30 


nm 

Rise and Fall Times ^ 



10 


ns 






















Package Dimensions and Pin Configurations 



5082^7100 

5082-7101 

6082*7102 

Pin 

Pallet ion 

Pin 

Punction 

Pin 

Function 

Pin 

Function 

Pin 

Function 

Pin 

Function 

1 

Anode G 

12 

Anode B 

1 

N/C 

IS 

Anode C 

1 

N/C 

19 

5e 

2 

1c 

13 

3d 

2 

1c 

16 

4c 

2 

1c 

20 

6c 

3 

Id 

14 

3b 

3 

1e 

17 

4a 

3 

te 

21 

6a 

4 

Anode P 

15 

Anode A 

4 

Anode G 

18 

Anode B 

4 

Anode F 

22 

Anode D 

6 

Anode E 

16 

2e 

5 

2b 

19 

3e 

S 

2b 

23 

4e 

6 

2b 

17 

2c 

6 

2d 

20 

3b 

6 

2d 

24 

4c 

7 

2d 

18 

2a 

7 

Anode 0 

21 

3a 

7 

2e 

25 

N/C 

8 

Anode C 

19 

Anode D 

a 

Anode E 

22 

2e 

8 

Anode E 

26 

Anode C 

9 

3e 

20 

1e 

9 

3c 

23 

2c 

9 

3c 

27 

3d 

10 

3c 

21 

1b 

10 

3d 

24 

2a 

10 

3e- 

28 

3b 

11 

3e 

22 

te 

11 

Anode F 

25 

Anode A 

11 

Anode G 

29 

3e 





12 

4b 

26 

Id 

12 

4a 

30 

Anode B 





13 

4d 

27 

1b 

13 

4b 

31 

2c 





14 

4e 

28 

1e 

14 

4d 

32 

2a 









15 

N/C 

33 

Anode A 









16 

6b 

34 

Id 









17 

5d 

35 

1b 









IS 

N/C 

36 

la 


la 1b 1c Id 1e 2a 2b 2c 2d 2e 3a 3b 3c 3d 3e 4a 4b 4c 4d 4e 5a 5b 5c 5d 5e 






\A 






















y 

y 
























y 

y 

y 

y 






















y: 

y 

y 

y 
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y 

y 

y 
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y 

y 

y 

y 

y 
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Schematic Wiring Diagram [^character i-»>|^character 2-^[-^character 3-*|^character 4 -*^character 5-i^ 












Operating Considerations 

ELECTRICAL 

The 5x7 matrix of LED's, which make up each character, are X-Y addressable. This allows for a 
simple addressing, decoding and driving scheme between the display module and customer furnished 
logic. 

There are three main advantages to the use of this type of X-Y addressable array: 

1. It is an elementary addressing scheme and provides the least number of interconnection pins for the 
number of diodes addressed. Thus, it offers maximum flexibility toward integrating the display into 
particular applications. 

2. This method of addressing offers the advantage of sharing the Read-Only-Memory character generator 
among several display elements. One character generating ROM can be shared over 25 or more 5x7 
dot matrix characters with substantial cost savings. 

3. In many cases equipment will already have a portion of the required decoder/driver (timing and clock 
circuitry plus buffer storage) logic circuitry available for the display. 

To form alphanumeric characters a method called "scanning" or "strobing" is used. Information is 
addressed to the display by selecting one row of diodes at a time, energizing the appropriate diodes in 
that row and then proceeding to the next row. After all rows have been excited one at a time, the 
process is repeated. By scanning through all rows at least 100 times a second, a flicker free character 
can be produced. When information moves sequentially from row to row of the display (top to bottom) 
this is row scanning, as illustrated in Figure 5. Information can also be moved from column to column 
(left to right across the display) in a column scanning mode. For most applications (5 or more charac¬ 
ters to share the same ROM) it is more economical to use row scanning. 

MECHANICAL/THERMAL MOUNTING 

The solid state display typically operates with 200mW power dissipation per character. However, if the 
operating conditions are such that the power dissipation exceeds the derated maximum allowable value, 
the device should be heat sunk. The usual mounting technique combines mechanical support and thermal 
heat sinking in a common structure. A metal strap or bar can be mounted behind the display using 
silicone grease to insure good thermal control. A well-designed heat sink can limit the case temperature 
to within 10°C of ambient. 



Figure 5. Row Scanning Block Diagram. 
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TECHNICAL DATA JANUARY 1986 


Features 

• ALPHANUMERIC 

Displays 64 Character ASCII Set and 
Special Characters 

• 16 SEGMENT FONT PLUS CENTERED D.P. 
AND COLON 

• 3.81mm (0.150") CHARACTER HEIGHT 

• APPLICATION FLEXIBILITY WITH 
PACKAGE DESIGN 

4 and 8 Character Dual-ln-Line Packages 
End Stackable-On Both Ends for 8 Character and 
On One End for 4 Character 
Sturdy Gold-Plated Leads on 2.54mm (0.100") 
Centers 

Environmentally Rugged Package 
Common Cathode Configuration 

• LOW POWER 

As Low as 1.0-1.5mA Average 
Per Segment Depending on Peak 
Current Levels 

• EXCELLENT CHARACTER APPEARANCE 
Continuous Segment Font 

High On/Off Contrast 
6.35mm (0.250") Character Spacing 
Excellent Character Alignment 
Excellent Readability at 2 Metres 

• SECONDARY BARREL MAGNIFIER AVAILABLE 
Increases Character Height to 4.45 mm (0.175”) 

• SUPPORT ELECTRONICS 

Can Be Driven With ROM Decoders and Drivers 
Easy Interfacing With Microprocessors and 
LSI Circuitry 

• CATEGORIZED FOR LUMINOUS INTENSITY 



Description 

The HDSP-6504 and HDSP-6508 are 3.81mm (0.150") 
sixteen segment GaAsP red aiphanumeric dispiays 
mounted In 4 character and 8 character dual-in-line 
package configurations that permit mounting on PC 
boards or in standard 1C sockets. The monolithic light 
emitting diode character is magnified by the integral lens 
which Increases both character size and luminous 
intensity, thereby making low power consumption 
possible. The rugged package construction, enhanced by 
the backfill design, offers extended environmental capabili¬ 
ties compared to the standard PC board/lens type of display 
package. Its good temperature cycling capability is the 
result of the air gap which exists between the semiconduc¬ 
tor chip/wire bond assembly and the lens. In addition to 
the sixteen segments, a centered D.P. and colon are in¬ 
cluded. Character spacing yields 4 characters per inch. 


Applications 

These alphanumeric displays are attractive for applica¬ 
tions such as computer peripherals and terminals, 
computer base emergency mobile units, automotive 
Instrument panels, desk top calculators, in-plant control 
equipment, hand-held Instruments and other products 
requiring low power, display compactness and alpha¬ 
numeric display capability. 
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Absolute Maximum Ratings 


Symbol 

Parameter 

Mfn, 

IpIak 

Peak PorwaW Current Per Segment 
or DP (Duration < SISjus) 


Iavg 

Averige Current Per Segment or 

DPni 


Pd 

Average Power Dissipation Per 

Character t'i 


Ta 

Operating Temperature, Ambient 

-40 

Ts 

Storage Temperature 

-40 

Vr 

Reverse Voltage 



Solder Temperature at 1.59mm 
(1/16 inch) below seating plane, 
t < 3 Seconds 




NOTES: 

1. Maximum allowed drive conditions for strobed operation are derived from Figures 1 and 2. See electrical section of operational 
considerations. 

2. Derate linearly above Ta = 50°C at 2.17mW/°C. Pd Max. (Ta = 85®C) = 62mW. 

Electrical/Optical Characteristics at Ta=25°C 


Symbol 

Parameter 

Test Condition 

Mtn. 

Typ. 

Max* 

Units 

Iv 

Luminous Intensity, Time 

Average, Character Total with 

16 Segments Illuminated I3.4] 

Ipeak = 30mA 
1/16 Duty Factor 

0.40 i 

1.65 


mcd 

Vf 

Forward Voltage Per 

Segment or DP 

If = 30mA 
(One Segment On) 


1.6 

1,9 

V 

Apeak 

Peak Wavelength 



655 


nm 

Xd 

Dominant Wavelength 



640 


nm 

Ir 

Reverse Current Per 

Segment or DP 

Vr ==5V 


10 

■ 


AVf/A^C 

Temperature Coefficient of 

Forward Voltage 



-2 

■■IB 

R^d-PIN 

Thermal Resistance LEO Junction-to-Pin 



232 

IjBII 



NOTES: 

3. The luminous intensity ratio between segments within a digit is designed so that each segment will have the same luminous 
sterance. Thus each segment will appear with equal brightness to the eye. 

4. Each character of the display is matched for luminous intensity at the test conditions shown. Operation of the display at lower peak 
currents may cause intensity mismatch within the display. Operation at peak currents less than 7 mA will cause objectionable 
display segment matching. 

5. The dominant wavelength, Xd, is derived from the C.I.E. chromaticity diagram and representsthatsingle wavelength which defines 
the color of the device, standard red. 
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tp - PULSE DURATION - ns 


50 60 70 80 85 


Ta - AMBIENT TEMPERATURE - °C 


Figure 1. Maximum Allowed Peak Current vs. Pulse Duration. Derate derived 
operating conditions above = 50° C using Figure 2. 



IPEAK - peak segment current - mA 

Figure 3. Relative Luminous Efficiency 
(Luminous Intensity Per Unit Current) 
vs. Peak Segment Current. 


Figure 2. Temperature Derating Factor 
For Peak Current per Segment vs. 
Ambient Temperature. TjMAX = 110°C 



Vf - PEAK FORWARD VOLTAGE - V 


Figure 4. Peak Forward Segment 
Current vs. Peak Forward Voltage. 


For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, See Application Note 1005. 

A3 A2 Ai Aq 

A5A4 O 12 3 4 5 6 7 8 9 A B C D E F 

• • CPnSCIJErGHIJKLMNn 

" ' PORE TUI/WX YZ r \U/ 

" i 5 * Z ' < > X + / - . 


^ 3 4 5 6 1 B g ; 


/ Z “ 


Figure 5. Typical 64 Character ASCII Set. 
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Additional Character Font 
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Package Dimensions 



NOTES: 

1. ALL DIMENSIONS IN MILLIMETRES AND (INCHES). 

2. ALL UNTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY. 

3. PIN 1 IDENTIFIED BY INK DOT ADJACENT TO LEAD. 


Figure 6. HDSP-6504 Figure 7. HDSP-6508 


MagnifieiJ Character 
Font Description 


DEVICES 

HDSP-6504 

HDSP-6508 



d2 di 


Figure 8. 


Device Pin Description 


function 

_I 

Pin 





No, 

HDSP-6504 

HDSP-6508 

1 

Anode 

Segment gi 

Anode 

Segment gi 

2 

Anode 

Segment DP 

Anode 

Segment DP 

3 

Cathode 

Digit 1 

Cathode 

Digit 1 

4 

Anode 

Segment da 

Anode 

Segment da 

5 

Anode 

Segment 1 

Anode 

Segment f 

6 

Cathode 

Digit 3 

Cathode 

Digit 3 

7 

Anode 

Segment e 

Anode 

Segment e 

8 

Anode 

Segment m 

Anode 

Segment m 

9 

Anode 

Segment k 

Anode 

Segment k 

10 

Cathode 

Digit 4 

Cathode 

Digit 4 

11 

Anode 

Segment di 

Anode 

Segment di 

12 

Anode 

SegmentJ 

Cathode 

Digit 6 

13 

Anode 

Segment Co 

Cathode 

Digit 8 

14 

Anode 

Segment ga 

Cathode 

Digit 7 

15 

Anode 

Segment aa 

Cathode 

Digit 5 

16 

Anode 

Segment i 

Anode 

SegmentJ 

17 

Cathode 

Digit 2 

Anode 

Segment Cq 

18 

Anode 

Segment b 

Anode 

Segment ga 

19 

Anode 

Segment ai 

Anode 

Segment aa 

20 

Anode 

Segment c 

Anode 

Segment i 

21 

Anode 

Segment h 

Cathode 

Digit 2 

22 

Anode 

Segment f 

Anode 

Segment b 

23 



Anode 

Segment ai 

24 



Anode 

Segment c 

25 



Anode 

Segment h 

26 



Anode 

Segment f 















Operational Considerations 

ELECTRICAL 

The HDSP-6504 and -6508 devices utilize large monolithic 
16 segment GaAsP LED chips with centered decimal point 
and colon. Like segments of each digit are electrically 
interconnected to form an 18 by N array, where N is the 
quantity of characters in the display. In the driving scheme 
the decimal point or colon is treated as a separate 
character with its own time frame. 

These displays are designed specifically for strobed (multi¬ 
plexed) operation. Under normal operating situations the 
maximum number of illuminated segments needed to 
represent a given character is 10. Therefore, except 
where noted, the information presented in this data sheet 
is for a maximum of 10 segments illuminated per 
character.* 

The typical forward voltage values, scaled from Figure 4, 
should be used for calculating the current limiting resistor 
values and typical power dissipation. Expected maximum 
Vf values for the purpose of driver circuit design may be 
calculated using the following Vf model: 

Vf = 1.85V + IPEAK (1.80) 

For: 30mA < Ipeak ^ 200mA 
Vf = 1.58V + Ipeak (10.70) 

For: 10mA < Ipeak ^ 30mA 


OPTICAL AND CONTRAST 
ENHANCEMENT 

Each large monolithic chip is positioned under a separate 
element of a plastic aspheric magnifying lens, producing a 
magnified character height of 3.81 mm (.150 inch). The 
aspheric lens provides wide included viewing angles of typ¬ 
ically 75 degrees horizontal and 75 degrees vertical with 
low off-axis distortion. These two features, coupled with 
the very high segment luminous sterance, provide to the 


*More than 10 segments may be illuminated in a given character, 
provided the maximum allowed character power dissipation, 
temperature derated, is not exceeded. 


user a display with excellent readability in bright ambient 
light for viewing distances in the range of 2 meters. Effec¬ 
tive contrast enhancement can be obtained by employing 
any of the following optical filter products: Panelgraphic: 
Ruby Red 60, Dark Red 63 or Purple 90; S(3L Homalite: 
H100-1605 Red or HI00-1804 Purple, Plexiglas 2423. For 
very bright ambients, such as indirect sunlight, the 3M 
Light Control Film is recommended: Red 655, Violet, Purple 
or Neutral Density. 

For those applications requiring only 4 or 8 characters, a 
secondary barrel magnifier, HP part number HDSP-6505 
(four character) and -6509 (eight character), may be 
inserted into support grooves on the primary magnifier. 
This secondary magnifier increases the character height 
to 4.45mm (.175 inch) without loss of horizontal viewing 
angle. 

MECHANICAL 

These devices are constructed by LED die attaching and 
wire bonding to a high temperature PC board substrate. A 
precision molded plastic lens is attached to the PC board 
and the resulting assembly is backfilled with a sealing 
epoxy to form an environmentally sealed unit. 

The four character and eight character devices can be end 
stacked to form a character string which is a multiple of a 
basic four character grouping. As an example, one -6504 
and two -6508 devices will form a 20 character string. 
These devices may be soldered onto a printed circuit 
board or inserted into 24 and 28 pin DIP LSI sockets. The 
socket spacing must allow for device end stacking. 

Suitable conditions for wave soldering depend upon the 
specific kind of equipment and procedure used. For more 
information, consult the local HP Sales Office or Hewlett- 
Package Components, Palo Alto, California. 
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Features 

• ALPHANUMERIC 

Displays 64 Character ASCII Set and 
Special Characters 

• 16 SEGMENT FONT PLUS CENTERED D.P. 

AND COLON 

• 3.56mm (0.140”) CHARACTER HEIGHT 

• APPLICATION FLEXIBILITY WITH 
PACKAGE DESIGN 

8 Character Dual-ln>Line Package 
End Stackable 

Sturdy Leads on 2.54mm (0.100”) Centers 
Common Cathode Configuration 

• LOW POWER 

As Low as 1.0-1.5mA Average 
Per Segment Depending on Peak 
Current Levels 

• EXCELLENT CHARACTER APPEARANCE 
Continuous Segment Font 

High On/Off Contrast 
5.08mm (0.200”) Character Spacing 
Excellent Character Alignment 
Excellent Readability at 1.5 Metres 

• SUPPORT ELECTRONICS 

Can Be Driven With ROM Decoders and Drivers 
Easy Interfacing With Microprocessors and 
LSI Circuitry 

• CATEGORIZED FOR LUMINOUS INTENSITY 



Description 

The HDSP-6300 is a sixteen segment GaAsP red 
aiphanumeric display mounted in an 8 character dual-in- 
line package configuration that permits mounting on PC 
boards or in standard 1C sockets. The monolithic light 
emitting diode character is magnified by the integral lens 
which increases both character size and luminous 
intensity, thereby making low power consumption 
possible. The sixteen elements consist of sixteen seg¬ 
ments for alphanumeric and special characters plus 
centered decimal point and colon for good visual 
aesthetics. Character spacing yields 5 characters per 
inch. 


Applications 

These alphanumeric displays are attractive for applica¬ 
tions such as computer peripherals and mobile terminals, 
desk top calculators, in-plant control equipment, hand¬ 
held instruments and other products requiring low power, 
display compactness and alphanumeric display capa¬ 
bility. 
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IpEAK - peak current - mA 


Absolute Maximum Ratings 


Symbol 

Parameter 

Min. 

Max. 

Units 

IpEAK 

Peak Forward Current Per Segment 
or DP (Duration < 417;iS) 


160 

mA 

Iavo 

Average Current Per Segment or 

DPni 


6.25 

mA 

Po 

Average Power Dissipation Per 

Character IT21 


133 

mW 

Ta 

Operating Temperature, Ambient 

-40 

85 

‘’C 

Ts 

Storage Temperature 

-40 

100 

oc 

Vr 

Reverse Voltage 


5 

V 


Spider Temperature at 1.59mm 
(1/16 inch) below seating plane, 
t < 5 Sfponds ! 


260 

^C 


NOTES: 

1. Maximum allowed drive conditions for strobed operation are derived from Figures 1 and 2. See electrical section of operational 
considerations. 

2. Derate linearly above Ta = 50®C at 2.47 mW/°C. Pd Max. (Ta = 85®C) = 47 mW. 


Electrical/Optical Characteristics at Ta=25°C 


Symbol 

Parameter 

Test Condition 

Min. 

Typ. 

Max. 

Units 

iv 

Luminous intensity, Time 

Average, Character Total with 

16 Segments Illuminated 13,41 

IPEAK ~ 24mA 

1/16 Duty Factor 

400 

1200 


MCd 

Vf 

Forward Voltage Per 

Segment or DP 

If == 24mA 
(One Segment On) 


1.6 

1.9 

V 

Apeak 

Peak Wavelength 



655 


nm 

Xd 

Dominant Wavelength 



640 


nm 

Ir 

Reverse Current Per 

Segment or DP 

Vr==5V 


10 


aA 

R<?j-pin 

Thermal Resistance LED 
dunction-to-Pin per Character 



250 


^C/W 

Char. 


NOTES: 


3. The luminous intensity ratio between segments within a digit is designed so that each segment will have the same luminous 
sterance. Thus each segment will appear with equal brightness to the eye. 

4. Each character of the display is matched for luminous intensity at the test conditions shown. Operation of the display at lower peak 
currents may cause intensity mismatch within the display. Operation at peak currents less than 7 mA will cause objectionable 
display segment matching. 

5. The dominant wavelength, Xd, is derived from the C.I.E. chromaticity diagram and represents that single wavelength which defines 
the color of the device, standard red. 




Ta - AMBIENT TEMPERATURE-°C 


Figure 1. Maximum Allowed Peak Current vs. Pulse Duration. Derate derived 
operating conditions above T/^ = 50° C using Figure 2. 


Figure 2. Temperature Derating Factor 
For Peak Current per Segment vs. 
Ambient Temperature. TjMAX ='110°C 




























Figure 3. Relative Luminous Efficiency Figure 4. Peak Forward Segment 

(Luminous Intensity Per Unit Current) Current vs. Peak Forward Voltage, 

vs. Peak Segment Current. 


For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, See Application Note 1005. 


A 3 A 2 Ai Aq 
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Figures. Typical 64 Character ASCII Set. 
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Additional Character Font 



Figure 6. 





MOTgS: 

1. ALL DUVIENSIOMS IN MILLIMETRES AND ({NCHES]» 

2. ALL UNTOLERANCED OfMENSIONS ARE FOR REFERENCE ONLY. 

3. PtN 1 IDENTIFIED BY DOT ADJACENT TO LEAD. 
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OPTICAL AND CONTRAST 
ENHANCEMENT 

Each large monolithic chip is positioned under a separate 
element of a plastic aspheric magnifying lens producing a 
magnified character height of 3.56mm (0.140 inch). The 
aspheric lens provides wide included viewing angles of 60 
degrees horizontal and 55 degrees vertical with low off 
axis distortion. These two features, coupled with the very 
high segment luminous sterance, provide to the user a 
display with excellent readability in bright ambient light 
for viewing distances in the range of 1.5 metres. Effective 
contrast enhancement can be obtained by employing an 
optical filter product such as Panelgraphic Ruby Red 60, 
Dark Red 63 or Purple 90; SQL Homalite HI00-1605 Red or 
HI00-1804 Purple; or Plexiglas 2423. For very bright 
ambients, such as indirect sunlight, the 3M Red 655 or 
Neutral Density Light Control Film Is recommended. 


MECHANICAL 

This device is constructed by LED die attaching and wire 
bonding to a high temperature PC board substrate. A 
precision molded plastic lens is attached to the PC board. 

The HDSP-6300 can be end stacked to form a character 
string which is a multiple of a basic eight character 
grouping. These devices may be soldered onto a printed 
circuit board or inserted into 28 pin DIP LSI sockets. The 
socket spacing must allow for device end stacking. 

Suitable conditions for wave soldering depend upon the 
specific kind of equipment and procedure used. It is recom¬ 
mended that a non-activated rosin core wire solder or a low 
temperature deactivating flux and solid wire solder be used 
in soldering operations. For more information, consult the 
local HP Sales Office or Hewlett-Packard Components, Palo 
Alto, California. 
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Features 

• LARGE 1 INCH CHARACTER HEIGHT 

• 5 X 7 DOT MATRIX FONT 

• VIEWABLE UP TO 18 METERS (60 FEET) 

• END AND SIDE STACKABLE 

• IDEAL FOR GRAPHICS PANELS 

• EXCELLENT CHARACTER APPEARANCE 

• AVAILABLE IN COMMON ANODE ROW AND 
COMMON CATHODE ROW CONFIGURATIONS 

• CATEGORIZED FOR INTENSITY 

• MECHANICALLY RUGGED 


Description 


The HDSP-4501/4503 are high efficiency red alphanumeric 
displays. These displays have a one inch tall 5x7 dot 
matrix character font which provides readability up to 18 
meters. Each LED element is mounted at the base of a 
diffusing cavity which provides uniform dot size, spacing 
and appearance. 

These devices utilize a standard 10.16 mm (0.4 in) dual-in- 
lead configuration that permits mounting on PC boards or 
in 1C sockets. 


Applications include electronic instrumentation, computer 
peripherals, point of sale terminals, weighing scales, and 
industrial electronics. 


Package Dimensions 

■1 




Devices 


Part Number 

Color 

Description 

HDSP-4501 

HDSP-4503 

High 

Efficiency 

Red 

Common Anode Row 
Common Cathode Row 


3.25 

(0 .|28) 




I 


I<0.|00 ) 


2.54 

(0.100) 


_ 19.96 MAX _ 
(0.786 MAX) 


4.06 MJN 
(0.160 MIM} 


tUMlNDUS 

1MTENSITY 

CATEGORY 


10.16 _ 
(0.400) 


^ Jo 

i (0.240) 

i. ^ 




T" 

1.02 

(0.040) 


(0.020r 


END VIEW 


FRONT VIEW 


SIDE VIEW 


KOTESr 

1, AtL DIMENSIONS IN MILLIMETRES (INCHES). 

z alluntoleranced dimensions are for 

REFERENCE ONLY. 

3. A BLACK DOT ON SCRAMBLER SIDE DENOTES 
PIN NO. 1. 


c 
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Pin Function 


Internal Circuit Diagram 


pm 


1 

2 

3 

4 

5 

6 
7 

a 

9 

10 
11 
12 

13 

14 

15 

16 

17 

18 


HDSP-450t 


COLUiVIN 1 CATHODE 
NO PIN 

ROW 3 ANODE 
COLUMN 2 CATHODE 
NO PIN 

ROW 5 ANODE 
NO PIN 

ROW 6 ANODE 
ROW 7 ANODE 

COLUMN 3 CATHODE 
COLUMN 5 CATHODE] 
NO PIN 

ROW 4 ANODE 
NO PIN 

COLUMN 4 CATHODE] 
ROW 2 ANODE 
NO PIN 

ROW 1 ANODE 


HDSP-4603 


ROW 1 CATHODE 
NO PIN 

COLUMN 3 ANODE 
ROW 3 CATHODE 
NO PIN 

COLUMN 1 ANODE 
NO PIN 

COLUMN 2 ANODE 
ROW 7 CATHODE 

ROW 6 CATHODE 
COLUMN 4 ANODE 
NO PIN 

ROW 5 CATHODE 
NO PIN 

ROW 4 CATHODE 
ROW 2 CATHODE 
NO PIN 

COLUMN 5 ANODE 


HDSP-4501 


Common Anode 
Row 


COLUMN 

o © © ® © 


'©- 

2@- 

30 

*©- 
5 0 - 

3 0 - 

7 0- 






A. 





-Ar- 


HDSP-4503 


Common Cathode 
Row 


® ® 


'©- 

!@- 

3 0 - 
'©- 




A^ 




X= ROW OR COLUMN NUMBER, 


Absolute Maximum Ratings (All Products) 

Average Power per Segment 


5@— 

70 ^ 

• ©"’ 


-At- 


(Ta = 25‘>C)I’I. 

..60 mW 

Peak Forward Current per Segment 
(Ta = 25°C)12I ... 

. 90 mA 

Average Forward Current per Segment 
(Ta = 25°C)13I. 


Operating Temperature Range .... 

.. -^0°Cto +85° C 

Storage Temperature Range . 

.. -40°Cto +85°C 

Reverse Voltage per Segment . 

.3.0 V 

Lead Solder Temperature 

(1.59 mm [1/16 inch] below 

seating plane) .... 

. 260° C for 3 sec. 


NOTES: 

1. Average power/segment based on 20 segments ‘on’ per character. 
Total package power dissipation should not exceed 1.2 W. 

2. Do not exceed maximum average current per segment. 

3. Derate maximum average current above Ta = 55® C at 0.25 
mA/®C per segment. This derating is based on a device mounted 
in a socket having a thermal resistance for pin to ambient of 
615° C/W per segment. 


Electrical/Optical Characteristics at Ta = 25° C 


HIGH EFFICIENCY RED HDSP-4500 SERIES 


Description 

Symbol 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

Luminous IntensIty/SegmentH] 

(Digit Average) 

iv 

50 mA Pk: 1 of 5 

Duty Factor (10 mA Avg.) 

1400 

3600 



Peak Wavelength 

^PEAK 



635 


nm 

Dominant Wavelengthi^J 




626 


nm 

Forward Voltage/Segment 

Vp 

lp^20mA 


2.1 

2.5 

V 

Reverse Voltage/Segment or DPl^J 

Vr 

Ir = 100 mA 

3.0 

26.0 


V 

Temperature Coefficient of Vp/Segment 

AVp/°C 



“2.0 


mVrc 

Thermal Resistance LED Junction-to-Pin 
per Segment 




380 


°Qm 

Sag 


NOTES: 

4. The displays are categorized for luminous intensity with the intensity category designated by a letter on the right hand side of the 
package. The luminous intensity minimum and categories are determined by computing the numerical average of the individual 
segment intensities. 

5. The dominant wavelength is derived from the C.I.E. Chromaticity diagram and is that single wavelength which defines the color of the 
device. 

6. Typical specification for reference only. Do not exceed absolute maximum ratings. 
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HEWLETT 

PACKARD 


LOW CURRENT 
SEVEN SEGMENT DISPLAYS 

HIGH EFFICIENCY RED 7.6 mm (0.3 in) hdsp-7510 series 

10.9 mm (0.43 in) HDSP-3350 SERIES 
14.2 mm (0.56 in) HDSP-SSSO SERIES 


TECHNICAL DATA JANUARY 1986 


Features 


• LOW POWER CONSUMPTION 
Typical Power Consumption is 3 mW/Seg 
at 2 mA Drive 

• TYPICAL INTENSITY OF 300 ^cd/Seg 
AT 2 mA DRIVE 

• CAPABLE OF HIGH CURRENT DRIVE 
Excellent for Long Digit String Multiplexing 

• COMPATIBLE WITH MONOLITHIC LED 
DISPLAY DRIVERS 

• THREE CHARACTER SIZES 

7.6 mm (0.3 in), 10.9 mm (0.43 in), 14.2 mm (0.56 in) 

• COMMON ANODE OR COMMON CATHODE 
Right Hand Decimal Point 

Overflow ± Character 

• EXCELLENT CHARACTER APPEARANCE 
Wide Viewing Angle 

Grey Body for Optimum Contrast 

• CATEGORIZED FOR LUMINOUS INTENSITY 
Use of Like Categories Yields a Uniform Display 






Description 


Devices 


The HDSP-7510, HDSP-3350, HDSP-5550 series are 76 mm 
(0.3 in), 10.9 mm (0.43 in) and 14.2 mm (0.56 in) high 
efficiency red displays featuring low power consumption. 
The HDSP-7510 series are designed for viewing distances 
up to 2 meters, the HDSP-3350 series for viewing distances 
up to 5 meters, and the HDSP-5550 series for viewing 
distances up to 7 meters. Typical applications include Instru¬ 
ments, scales, point-of-sale terminals and meters. 


Package 


Part Number 

Color 

Descilption 

Drawing 

HDSP-7511 

High 

7.6 mm Common Anode Right Hand Decimal 

A 

HDSP-7513 

Efficiency 

7.6 mm Common Cathode Right Hand Decimal 

B 

HDSP-7517 

Red 

7.6 mm Overflow ±1 Common Anode 

C 

HDSP-7518 


76 mm Overflow ±1 Common Cathode 

D 

HDSP-3350 

High 

10,9 mm Common Anode Left Hand Decimal 

e 

HDSP-3351 

Efficiency 

10.9 mm Common Anode Right Hand Decimal 

F 

HDSP-3353 

Red 

10.9 mm Common Cathode Right Hand Decimal 

G 

HDSP-3356 


10.9 mm Universal Overflow ±1 Right Hand Dec. 

H 

H DSP-5551 

High 

14.2 mm Common Anode Right Hand Decimaf 

\ 

HD$P-5553 

Efficiency 

14.2 mm Common Cathode Right Hand Decimal 

d 

HDSP-5557 

Red 

14.2 mm Overflow ±1 Common Anode 

K 

HDSP-5658 


14.2 mm Overflow ±1 Common Cathode 

L 
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Package Dimensions (HDSP-7510 Series) 


-MITERED CORNER FOR 
PIN 1 REFERENCE 


MITERED CORNER FOR 
PIN 1 REFERENCE- 


12.7 1 0.38 
(.500 1 .015) I 


l-^2.97 
7.62 (.117) 

k (.300)-k 


LUMINOUS 
INTENSITY - 
CATEGORY 


—L- - J 

(. 200 ) 

6.09 I 

(•240M 


(.117)1 7.62 J 

^(.300)^ 
NOTE 2 


Notes: 

1. All dimensions in millimetres (inches). 

2. Maximum. 

3. All untoleranced dimensions are for 
reference only. 


4. Redundant anodes. 

5. Redundant cathodes. 



FUNCTION 1 

P(N 

A 

a 

C 

D 

1 

ANODE 

CATHODE(5i 

ANODE 1“) 

CATHODE fai 

2 

CATHODE < 

ANODE 1 

CATHODE PLUS 

ANODE PLUS 

3 

CATHODE g 

ANODE g 

CATHODE MINUS 

anode MINUS 

4 

CATHODE e 

ANODE e 

NC 

NC 

5 ; 

CATHODE rt 

ANODE d 

NC 

NC 

6 j 

ANODES) 

CATHODE fa i 

ANODE (4f 

CATHODEDI 

• 7 1 

CATHODE DP 

ANODE DP 

CATHODE DP 

ANODE DP 

8 

CATHODE c 

ANODE « 

CATHODE c 

ANODE c 

9 J 

CATHODE b 

ANODE b 

CATHODE b 

ANODE b 

10 

CATHODE a 

ANODE 3 

NC 

NC 


Package Dimensions (HDSP-3350 Series) 


1 I + 14 


4 Hf. 
t 

L.H.D.P. 5 -»• 


11 10.92 (.430) 

h^o I 

c-F _9_ {_ 

P Note 4 


I ^ " 

10.92 1.430) ^ 4- 

I 5 +' 


■Q 

t7 


19.05 ±0.25 . 
(.750 ± .010) ^ 


*r - 

+ O UJL 


R.H.D.P. 
•f- 5.21 (.205) 


_12.70 (.500)_ 
MAX. 



5.33 6.35 

(.210) (.250) 


LUMINOUS 

INTENSITYv 

CATEGORY 


19.05 ± 0.25 
(.750 ± .010) 


F,H 

FRONT VIEW 



1. Dimensions in millimeters and (inches). 

2. All untoleranced dimensions are 
for reference only 

3. Redundant anodes. 


4. Unused dp position. 

5. See Internal Circuit Diagram. 

6. Redundant cathode. 

7. See part number table for L.H.D.P. and R.H.D.P. designation. 



FUNCTfON 1 

PIN 

E 

f 

Q 

H 

1 ; 

CATH00E*3 

CATHODEa 

an6oe*3 

CATHODE-d 

2 

CATHODE'f 

CATHOOEf 

ANODE-f 

ANODE'd 

3 

ANODEJ3) 

ANODES) 

OATHODEfei 

NO PIN 

4 

NO PIN 

NO PIN 

NO PIN 

CATHODE-c ; 

S 

NO PIN 

NO PIN 

NO PIN 

CATHODE-e 

6 

CATHODE <dp 

NO CONN, (5) 

NO CONNJSI 

ANODE-e 

7 

CATHODE*e 

CATHODE-e 

ANODE*e 

ANODE-c 

$ 

CATHODE-d 

CATHODE-d 

ANOOE-d 

ANODE'dp 

« 

NOCONNaai 

CATHODE-dp 

ANODE-dp 

CATHODE-dp ; 

1C 

CATHODE-c 

CATHOOE-c 

ANODE-e 

CATHODEb 

11 

CATHOOEg 

CATHODE g 

ANODE-g J 

CATHODE-a 

T2 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

13 

CATHODE-b 

CATHODE'!) 

ANODE-b 

ANOD€-a 

14 ^ 

ANODEtIf 

ANOOE14I 1 

cathode fEi 

ANODE-b 
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Package Dimensions (HDSP-5550 Series) 

FRONT VIEW I, J TOP END VIEW I, J, K, L 


■>0 LUMINOUS 
INTENSITY 
CATEGORY 


10 9 8 7 6 

11 2 3 4 5 



L2.54 (.100) 
TYP 

3.95 (.155) 

MIN 


17.02 ± .25 
(.673 ± .01) 




pm 

1 

J 

K 

L 

1 

CATHODE© 

ANODE 6 

CATHODE c 

anode c 

2 

CATHODE <S 

ANODE d 

ANODE c. d 

CATHODE c, d 

3 

ANODB4I 

CATHODEiS) 

CATHODE, b 

ANODE b 

4 

CATHODE C 

ANODE C 

iilBlibii 

CATHODE©, b. DP 

5 

CATHODE DP 

ANdbE DP 

c/UBde dF* 

ANODE DP 

6 

CATHODE b 

ANODE b 

C/UlpDEa 

ANODE a 

7 

diTHODE© 

ANODE a 

ANODE a. b. DP 

CATHODE a. b, DP 


ANOiEHi 

CATNODEJSf 

anode c, d 

CATHODE c. d 

9 

CATHODE f 

ANODEf 

CATHODE d 

ANODEd 

10 

CATHODE g 

ANODEg 

NO PIN 

NO PIN 


FRONT VIEW K, L 


SIDE VIEW I, J, K, L 


Notes: 

1. All dimensions in millimetres (inches). 

2. Maximum. 

3. All untoleranced dimensions are for reference only. 

4. Redundant anodes. 

5. Redundant cathodes. 


internal Circuit Diagram 




















Absolute Maximum Ratings (All ProiJucts) 

Average Power per Segment 

orDP(TA = 25°C) .... 52 mW 

Peak Forward Current per Segment 

or DP(Ta = 25°C)I''I ... 45 mA 

Average or DC Forward Current per Segment'^* 
or DP(Ta== 25°C) . 15 mA 

Operating Temperature Range . -40°Cto+85°C 

Storage Temperature Range ___ -55° C to+100° C 

Reverse Voitage per Segment or DP .. 3.0 V 

Lead Soider Temperature 
(1.59 mm [1/16 inch] beiow 

seating piane) ...... 260°C for 3 sec. 

Electrical/Optical Characteristics at Ta = 25° C 


HIGH EFFICIENCY RED HDSP-7510 SERIES 


Description 

Symbol 

Test Conditions 

Min. 

Typ, 

Max. 

Units 

Luminous Intensity/Segmenti^i 
(Digit Average) 

(v 

2 mA DC 

160 

270 


jucd 

6 mA DC 


1050 


40 mA Pk: 1 of 4 
Duty Factor 


3500 


Peak Wavelength 

Apeak 



635 


nm 

Dominant Wavelength! 

Ad 



626 


nm 

Forward Voftage/Segment or DP 

Vf 

If == 2 mA 


1.6 


V 

If = 5 mA 


1.7 


If = 20 mA Pk 


2.1 

2.5 

Reverse Voltage/Segment or DPi^i 

Vr 

< 

O 

O 

II 

3.0 

30.0 


V 

Temperature Coefficient of Vp/Segment or DP 

AW’C 



-2.0 


mV/^C 

Thermal Resistance LED Junction-to-Pin 

R0J.PIN 



200 : 


°C/W/ 

Seg 


Notes: 

1. Do not exceed maximum 
average current per 
segment. 

2. Derate maximum average 
current above Ta = 65° C at 
0.4 mA/°C per segment, see 
Figure 1. Derate maximum 
DC current above Ta = 78°C 
at 0.6 mA/°C per segment. 


HIGH EFFICIENCY RED HDSP-3350 SERIES 


Description 

Luminous Intensity/Segmenti^i 
(Digit Average) 


Peak Wavelength 
Dominant Wavelength! 

Forward Voftage/Segment or DP 


Symbol 

.Iv. 


Apeak 

Ad 
. Vf 


Test Conditions 

2 mA DC 
5 mA DC ^ 

40 mA Pk^ 1 of 4 
Duty Factor 


Min. 

200 


iF- 2 mA 
If -6 mA 
If- 20 mA Pk 


Typ. 

300 

1200 

3900 


Max. 


Units 

Mod 


635 

1.6 

1J 

_ 


2.5 


nm 

nm 

_ 


lR»100 (xA 


30.0 

282 


V 

mV/°C 

°0/W/ 


Seg 


Reverse Voltage/Segment or DPf^i. 
Temperature Coefficient of Vr/Segment or DP 
Thermal Resistance LED Junction-to-Pin 


Vr 

AVf/°C 


3.0 











HIGH EFFICIENCY RED HDSP-5550 SERIES 

Description 

Luminous Intensity/Segmenti^! 

(Digit Average) 


Peak Wavelength 
Dominant Wavelengthl^l 
Forward Voltage/Segment or DP 


Reverse Voltage/Segment or DPf^l 
Temperature Coefficient of Vp/Segment or DP 
Thermal Resistance LED Junction-to-Pin 


3. The digits are categorized for luminous intensity with the intensity category designated by a letter on the right hand side of the package. 
The luminous intensity minimum and categories are determined by computing the numerical average of the individual segment 
intensities, decimal point not included. Operation at less than 2 mA DC or peak current per segment may cause objectionable display 
segment matching and is not recommended. 

4. The dominant wavelength is derived from the C.I.E. Chromaticity diagram and is that single wavelength which defines the color of the 
device. 

5. Typical specification for reference only. Do not exceed absolute maximum ratings. 

HDSP-7510/-3350/-5550 SERIES 


Symbol 

Test Conditions 

MIh. 

Typ* 

Max. 

Units 

Iv 

2 mA DC 

270 

370 


MCd 


10 mA DC 






40 mA Pk: 1 of 4 
Duty Factor 


'4fto| 



-^iiAK 


1 1 

6|5 



Xd i 



6l6 

::::::: 

nm 

Vf 

If - 2 mA 


: 1.6 


V 


If = 5 mA 


1.7 




If = 20 mA Pk 


2.1 

2.5 


Vr 

ir = I8f Sa 

: 3.0 

30.0 


V 

avf/“c 



-2.0 


mV/^C 

RSj.piN 



345 


^C/W/ 

Seg 




0 10 20 30 40 50 60 70 80 90 100 

Ta - AMBIENT TEMPERATURE - °C 


5 10 15 20 25 30 35 40 45 

IPEAK - peak segment current - mA 


Figure 1. Maximum Allowable Average Current per Segment < 
Function of Ambient Temperature 


Figure 2. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peak Current per Segment 




0.5 1.0 1.5 2.0 2.5 

Vf - FORWARD VOLTAGE - V 


Figure 3. Forward Current vs. Forward Voltage 


0 2 4 6 8 10 12 14 16 

If - SEGMENT DC CURRENT - mA 

Figure 4. Relative Luminous Intensity vs. DC Forward Current 
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Electrical 

THe HDSP-7510/-3350/-5550 series of display devices are 
composed of light emitting diodes, with the light from each 
LED optically stretched to form individual segments and 
decimal points. These displays have their p-n junctions 
diffused into GaAsP epitaxial layer on a GaP substrate. 

These display devices are well suited for strobed opera¬ 
tion. The typical forward voltage values, scaled from 
Figure 3, should be used for calculating the current limit¬ 
ing resistor value and typical power dissipation. Expected 
maximum Vf values, for the purpose of driver circuit 
design and maximum power dissipation, may be calcu¬ 
lated using the following Vf MAX model; 

Vf max = 1.75 V + Ipeak (380) 

For: Ipeak > 20 mA 
VFMAX = 1.6V + lDC(45n) 

For: 2 mA < Idc < 20 mA 

These displays are compatible with monolithic LED display 
drivers. See Application Note 1006 for more information. 

Contrast Enhancement 

The objective of contrast enhancement is to provide good 
display readability in the end use ambient light. The con¬ 
cept is to employ both luminance and chrominance 
contrast techniques to enhance readability by having the 
OFF-segments blend into the display background and the 
ON-segments stand out vividly against this same back¬ 
ground. Therefore, these display devices are assembled 
with a gray package and matching encapsulating epoxy in 
the segments. 

Contrast enhancement may be achieved by using one of 
the following suggested filters: 

Panelgraphic SCARLET RED 65 or GRAY 10 
SGL Homalite H100-1670 RED or -1266 
GRAY 

3M Louvered Filter R6310 RED or N0210 
GRAY 


Mechanical 

To optimize device optical performance, specially de¬ 
veloped plastics are used which restrict the solvents that 
may be used for cleaning. It is recommended that only 
mixtures of Freon (F113) and alcohol be used for vapor 
cleaning processes, with an immersion time in the vapors 
of less than two (2) minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolve pi-15 or 
DE-15, Arklone A or K. A 60°C (140° F) water cleaning 
process may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse (1% detergent solution or equivalent), a hot water 
rinse and a thorough air dry. Room temperature cleaning 
may be accomplished with Freon T-E35 or T-P35, Ethanol, 
Isopropanol or water with a mild detergent. 

Such cleaning agents from the ketone family (acetone, 
methyl ethyl ketone, etc.) and from the chlorinated 
hydrocarbon family (methylene chloride, trichloroethylene, 
carbon tetrachloride, etc.) are not recommended for 
cleaning LED parts. All of these various solvents attack or 
dissolve the encapsulating epoxies used to form the 
packages of plastic LED devices. 
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Features 

• TRUE GREEN COLOR 

• TYPICAL DOMINANT WAVELENGTH OF 557 nm 

• AVAILABLE IN TWO SIZES 

• INDUSTRY STANDARD PINOUTS 

• CATEGORIZED FOR LUMINOUS INTENSITY 
AND COLOR 

o EXCELLENT CHARACTER APPEARANCE 
Mitered Segments 
Wide Viewing Angie 
Grey Body for Optimum Contrast 

• COMMON ANODE OR COMMON CATHODE 
Right Hand Decimal Point 

Overflow ± Character 


Devices 



Description 


The HDSP-7900 and HDSP-5900 series are 7.6 mm (0.30 in) 
and 14.2 mm (0.56 in) emeraid green displays. Emerald 
green displays feature a shorter wavelength, true green 
color. The HDSP-7900 series are designed for viewing 
distances up to 3 meters and the HDSP-5900 series are 
designed for viewing distances up to 7 meters. Typical 
applications include instruments, scales, point of sale 
terminals, and meters. 


Package 


Part Number 

Color 

Description 

Drawing 

HDSP~790^1 

Emerald 

7.6 mm Common Anode Right Hand Decimal 

A 

HDSP-7903 

Green 

7.6 mm Common Cathode Bight Hand Decimal 

B 

HDSP-7907 


7.6 mm Overflow +1 Common Anode 

C 

HOSP-7908 


7.6 mm Overflow ±1 Common Cathode 

D 

HDSP-5901 

Emerald 

14.2 mm Common Anode Right Hand Decimal 

E 

HDSP-5903 

Green 

14.2 mm Common Cathode Right Hand Decimal 

F 

HDSP-5907 


14.2 mm Overflow ±1 Common Anode 

G 

HDSP-5908 

I 

14.2 mm Overflow ±1 Common Cathode 

H 
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Package Dimensions (HDSP-7900 Series) 




MITERED CORNER FOR 



A, B 


C, D 



Notes: 

1. All dimensions in millimetres (inches). 

2. Maximum. 

3. All untoleranced dimensions are for reference only. 

4. Redundant anodes. 

5. Redundant cathodes. 



FUNCTION j 

P(N 

A 

B 

C 

D 

1 

ANODEt^J 

CATHODE isl 

anode i«i 

CATHODE iSi 

a 

CATHODE f 

ANODE f 

CATHODE PLUS 

ANODE PLUS 

3 

CATHODE 8 

ANODE 8 

CATHODE MINOS 

ANODE MINOS 

4 

CATHODE 0 

ANODE e 

NC 

NC 

5 

CATHODE d 

ANODE d 

NC 

NC 

€ 

ANODEio] 

CATHODE {Si 

ANODEW 

CATHODE (s| 

7 

CATHODE DP 

ANODE DP 

CATHODE DP 

ANODE DP 

8 

CATHODE c 

ANODE c 

CATHODE c 

ANODE c 

9 

CATHODE ii 

ANODE b 

CATHODE h 

ANODE b 

to 

CATHODE a 

ANODE a 

NC 

NC 


internal Circuit Diagram 



B 


D 







Package Dimensions (HDSP-5900 Series) 


FRONT VIEW E,F TOP END VIEW E, F, G, H 



FRONT VIEW G,H SIDE VIEW E, F, G, H 


PIN 

FUNCTION 1 

E 

F 

Q 

H 

1 

CATHODEe 

ANODE e 

CATHODE c 

ANODEc 

2 

CATHODE d 

Ai^iiip 

lliiib, d 

CATHODE c.d 

3 

ANODEi4f 

CATHQDE15I 

CATiiiE b 

ANODEb 

4 

CATHODE c 

ANODEC 

ANODE a, b. DP 

CATHODE a. b. DP 

5 

CATHODE DP 

ANODE OP 

Cathode dp 

ANODE DP 

^ 0 

CATHODEb 

ANODE b 

CATHODE a 

ANODEa 

7 

CATHODE a 

ANODEQ 

ANODEa,b. DP 

CATHODE a. b. DP 

0 

AHidbeKf 

CATHOOEISI 

ANODE c,d 

CATHODE c. d 

9 

CATHODE f 

ANODE t 

CATHODEd 

ANODE d 

to 

CATHODE9 

ANODE g 

NO PIN 

NO PIN 


Notes: 

1. All dimensions in millimetres (inches). 

2. Maximum. 

3. All untoleranced dimensions are for reference only. 

4. Redundant anodes. 

5. Redundant cathodes. 


Internal Circuit Diagram 



E 


H 


SOLID ST ATE 
DISPLAYS 














Absolute Maximum Ratings (All Pro(ducts) 


Average Power per Segment 
or DP(Ta = 25°C) . 

.. 105 mW 


Peak Forward Current per Segment 
orDP(TA = 25‘'C)l’l . 


NOTES: 

Average or DC Forward Current per Segmentl^l 
or DP(Ta== 25°C) ... 30 mA 

Operating Temperature Range . -20°C to +85° C 

1. Do not exceed maximum 
average current per 
segment. 

2. Derate maximum average 

Storage Temperature Range . 

Reverse Voltage per Segment or DP . 

.. -55°Cto+100°C 

.. 3.0 V 

current above Ta= 25°C at 
0.38 mA/° C per segment, 
see Figure 1. 

Lead Solder Temperature 

(1.59. mm [1/16 inch] below 

seating plane) . 

... 260° C for 3 sec. 



Electrical/Optical Characteristics at Ta = 25°C 


EMERALD GREEN HDSP-7900 SERIES 


Description 

Symbol 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

Luminous Intensity/Segmentf^^ 

(Digit Average) 

iv 

10 mA DC 

220 

590 


Atcd 

20 mA DC 


1475 


60 mA Pk; 1 of 6 


750 


Peak Wavelength 

Apeak 



556 


nm 

Dominant Wavetengthi^l 

Ad 



567 

565 

nm 

Forward Voltage/Segment or DP 

Vf 

If- 10 mA 


2,1 

2,6 

V 

Reverse Voftage/Segment or DPi^l 

Vr 

IF-^100mA 

3.0 

30.0 i 


V 

Temperature Coefficient of Vr/Segment or DP 

AVf/°C 



-2,0 i 


mV/°C 

Thermal Resistance LED Junction-to-Pin 

R^j-pin 



200 

I 


°c/w/ 

Seg 


EMERALD GREEN HDSP-5900 SERIES 


Description 

Symbol 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

Luminous Intensity/Segmenti^^ 

(Digit Average) 

iv 

10 mA DC 

270 

620 


Mcd 

20 mA DC 


1550 


60mAPK: 1 of 6 


800 


Peak Wavelength 

Apeak 



656 


nm 

Dominant Wavefength^'^i 

Ad 



657 

565 

nm 

Forward Voltage/Segment or DP 

Vf 

If= 10 mA 


2,1 

2,5 

V 

Reverse Vottage/Segment or DPi^^ 

Vr 

If=-100M 

3,0 

30.0 


V 

Temperature Coefficient of Vp/Segment or DP 

AVf/°C 



-2,0 


mV/°C 

Thermal Resistance LED Junction-to-Pin 

R^^j-pin 



345 


^C/W 

Seg 


3. The digits are categorized for luminous intensity with the intensity category designated by a letter on the right hand side of the 
package. The luminous intensity minimum and categories are determined by computing the numerical average of the individual 
segment intensities, decimal point not included. 

4. The dominant wavelength is derived from the C.I.E. Chromaticity diagram and is that single wavelength which defines the color of the 
device. These displays are categorized as to dominant wavelength with the category designated by a number adjacent to the intensity 
category letter. 

5. Typical specification for reference only. Do not exceed absolute maximum ratings. 
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HDSP-7900/-5900 SERIES 



Ta - AMBIENT TEMPERATURE - “C 


Figure 1. Maximum Allowable Average Current per Segment as a 
Function of Ambient Temperature 



1.0 2.0 3.0 4.0 

Vf - FORWARD VOLTAGE - V 

Figure 3. Forward Current vs. Forward Voltage 
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HDSP-70QO SERIES 
HOSP-5900 SERIES 
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0 10 20 30 40 50 60 70 80 90 

IPEAK - peak segment CURRENT - mA 


Figure 2. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peak Current per Segment 
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Idc - DC CURRENT PER LED - mA 

Figure 4. Relative Luminous Intensity vs. DC Forward Current 
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Electrical 

The HDSP-7900/5900 series of display devices are composed 
of light emitting diodes, with the light from each LED 
optically stretched to form individual segments and 
decimal points. The -7900 and -5900 series have their p-n 
junctions diffused into a GaP epitaxial layer on a GaP 
substrate. 

These display devices are well suited for strobed opera¬ 
tion. The typical forward voltage values, scaled from 
Figure 3, should be used for calculating the current limit¬ 
ing resistor value and typical power dissipation. Expected 
maximum Vf values, for the purpose of driver circuit 
design and maximum power dissipation, may be calcu¬ 
lated using the following Vp MAX model: 

Vf max = 2.0 V + IPEAK (50(1) 

For: Ipeak> 5mA 

Contrast Enhancement 

The objective of contrast enhancement is to provide good 
display readability in the end use ambient light. The con¬ 
cept is to employ both luminance and chrominance 
contrast techniques to enhance readability by having the 
OFF-segments blend into the display background and the 
ON-segments stand out vividly against this same back¬ 
ground. Therefore, these display devices are assembled 
with a gray package and matching encapsulating epoxy in 
the segments. 

Contrast enhancement may be achieved by using one of 
the following suggested filters: 

Panelgraphic GREEN 48 

SQL Homalite H100-1440 GREEN 

3M Louvered Filter G5610 GREEN or N0210 

GRAY 


Mechanical 

To optimize device optical performance, specially de¬ 
veloped plastics are used which restrict the solvents that 
may be used for cleaning. It is recommended that only 
mixtures of Freon (F113) and alcohol be used for vapor 
cleaning processes, with an immersion time in the vapors 
of less than two (2) minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolve DI-15 or 
DE-15, Arklone A or K. A 60°C (140° F) water cleaning 
process may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse (1% detergent solution or equivalent), a hot water 
rinse and a thorough air dry. Room temperature cleaning 
may be accomplished with Freon T-E35 or T-P35, Ethanol, 
Isopropanol or water with a mild detergent. 

Such cleaning agents from the ketone family (acetone, 
methyl ethyl ketone, etc.) and from the chlorinated 
hydrocarbon family (methylene chloride, trichloroethylene, 
carbon tetrachloride, etc.) are not recommended for 
cleaning LED parts. All of these various solvents attack or 
dissolve the encapsulating epoxies used to form the 
packages of plastic LED devices. 

See Applicaton Note 1027 for additional information on 
soldering and cleaning LED displays. 


7-96 




m 


HEWLETT 

mMZKABD 


7.6 mm (.3 inch) 
MICRO iitOHT 7 SEGMENT DISPLAYS 


RED 

HIGH EFFIDENCY RED 
YELLOW 


HDSP-7300 

HDSP-7500 

HDSP'746o 


Ljlgip PERFORMANCE GREEN HQ^P^7800 


TECHNICAL DATA JANUARY 1986 


Features 


HIGH BRIGHTNESS 

Package Optimized for High Ambient Conditions 
COMPACT PACKAGE 
0.300 X 0.500 inches 

CHOICE OF FOUR COLORS: 

Red, High Efficiency Red, Yellow, 

High Performance Green 

EXCELLENT CHARACTER APPEARANCE: 

Evenly Lighted Segments 
Mitered Segments 
Wide Viewing Angle 

Grey Package Provides Optimum On-Off Contrast 
EASY MOUNTING ON PC BOARDS OR SOCKETS 
5.08 mm (0.2 inch) DIP Leads on 2.54 mm 
(0.1 inch) Centers 

AVAILABLE WITH COLON FOR CLOCK DISPLAY 
COMMON ANODE OR COMMON CATHODE 
Right Hand Decimal Point 
Overflow ± Character 

CATEGORIZED FOR LUMINOUS INTENSITY; 
YELLOW AND GREEN ALSO CATEGORIZED FOR 
COLOR 

Use of Like Category Yields a Uniform Display 







Description 

The HDSP-7300/-7500/-7400/-7800 Series are 7.6 mm 
(0.3 inch) character LED seven segment displays in a 
compact package. Designed for viewing distances up to 
3 metres (10 feet), these displays are ideal for high 
ambient applications where space is at a premium. Typical 
applications include instruments, aircraft and marine equip¬ 
ment, point-of-sale terminals, clocks, and appliances. 


Devices 

Part Number 

Color 

HDSP-7301 
HOSP-7311 
i HOSP-7302 
* HDSP-7303 

I HDSP-7313 
HDSP'‘7304 
HDSP-7307 
HDSP-7317 
HDSP-7308 
HDSP^318 

Red 

Bright Red 
Red 

Red 

Bright Red 
Red 

Red 

Bright Red 
Red 

Bright Red 

HDSP-7501 

HDSP-7502 

HDSP-7503 

HDSP-7504 

HDSP-7607 

HDSP-7503 

HER 

HDSP-7401 

HOSP-7402 

HDSP-7403 

HDSP-7404 

HDSP-7407 

HDSP-7408 

Yellow 

HD$P-7801 

HDSP-780a 

HDSP-7803 

HDSP-7804 

HDSP-7807 

HDSP-7808 

Green 


Description 

Common Anode Right Hand Decimal 
Common Anode Right Hand Decimal 
Common Anode Right Hand Decimal, Colon 
Common Cathode Right Hand Decimal 
Common Cathode Right Hand Decimal 
Common Cathode Right Hand Decimal, Colon 
Overflow ±1 Common Anode 
Overflow ±1 Common Anode 
Overflow ±1 Common Cathode 

Overflow ±1 Common Cathode _ 

Common Anode Right Hand Decimal 
Common Anode Right Hand Decimal, Colon 
Common Cathode Right Hand Decimal 
Common Cathode Right Hand Decimal, Colon 
Overflow ±1 Common Anode 

Overflow ±1 Common Cathode _ 

Common Anode Bight Hand Decimal 
Common Anode Right Hand Decimal, Colon 
Common Cathode Right Hand Decimal 
Common Cathode Right Hand Decimal, Colon 
Overflow ±1 Common Anode 

Overflow ±1 Common Cathode - _ 

Common Anode Right Hand Decimal 
Common Anode Right Hand Decimal, Colon 
Common Cathode Right Hand Decimal 
Common Cathode Right Hand Decimal, Colon 
Overflow ±1 Common Anode 
Overflow ±1 Common Cathode 


Package 

Dravtflhg 

A 

A 

B 

C 

C 

D 

E 

E 

F 

F 

A 

B 

C 

D 

E 

F 
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Package Dimensions 



A, c 




_ 1.27 
(.050) 


_J 5.08 

^(. 200 ) 

Notes: 

1. All dimensions in millimetres (inches). 

2 . 

3. 


Maximum. 

All untoleranced dimensions are for 
reference only. 

Redundant anodes. 

Redundant cathodes. 



B, D 



MITERED CORNER FOR 



6. For HDSP-7400/-7800 series product only. 



1 FUNCTION j 

PIN 

A 

B 

C 

D 

E 

F 

1 

ANODE HI 

CATHODE COLON 

CATHODE rsi ; 

ANODE COLON 

ANODE (4) 

CATHODE (5) 

2 

CATHODE f 

CATHODE 1 

ANODE f 

ANODE f 

cathode plus 

ANODE PLUS 

3 

CATHODE g 

CATHODE g 

ANODE g 

ANODE g 

CATHODE MINUS 

ANODE MINUS 

4 

CATHODE e 

cathode e 

ANODE e 

ANODE e 

NC 

NC 

6 

CATHODE d 

CATHODE d i 

ANODE d 

ANODE d 

NC 

NC 

6 

ANODE(4l 

ANODE 

CATHODE (51 

CATHODE 

ANODE 14) 

CATHODElSl 

7 

CATHODE DP 

CATHODE DP 

ANODE DP 

ANODE DP 

CATHODE DP j 

ANODE DP ' 

8 

CATHODE c 

CATHODE 0 

ANODE c 

ANODE c 

CATHODE c 1 

ANODE c 

d 

CATHODE i) 

CATHODE b 

ANODE b 

ANODE b 

CATHODE |> j 

ANODE b 

10 

CATHODE a 

CATHODE a 

ANODE s 

ANODE a 

NC 1 

NC 


Internal Circuit Diagram 







Absolute Maximum Ratings 



HDSP-7300/ 
-7310 Series 

HDSP-7500 

Series 

HDSP-7400 

Series 

HDSP-7800 

Series 

Average Power Dissipation per Segment or D,P. 

73 mW 

105 mW 

81 mW 

105 mW 

Operating Temperature Range 

-40^ C to 

-20^0 to +85X 

Storage Temperature Range 

-55°Cto TIOO^'C 1 

Peak Forward Current per Segment or 

160 mA 

90 mA 

60 mA 

90 mA 

DC Forward Current per Segment or D.P.t^3 

25 mA 

30 mA 

20 mA 

30 mA 

Reverse Voltage per Segment or D.P. 

3V 

3V ' 

3 V 

3V 

Lead Soldering Temperature 

1.59 mm (1/16 inch) below seating plane 

260^ C for 3 sec. 


7. For operation of HDSP-7800 series to-40°C consult Optoelectronics division. 

8. See Figures 1, 6, 7, and 8 to establish pulsed operating conditions. (Figure 1, HDSP-7300 Series; Figure 6, HDSP-7500 Series; 
Figure 7, HDSP-7400 Series; Figure 8, HDSP-7800 Series) 

9. See Figures 2, 9, 10, and 11 to derate maximum DC current. (Figure 2, HDSP-7300 Series; Figure 9, HDSP-7500 Series; Figure 10, 
HDSP-7400 Series; Figure 11, HDSP-7800 Series) 
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Electrical/Optical Characteristics at Ta = 25°C 


STANDARD RED HDSP-7300 SERIES 


Description 

Device 

HDSP- 

Symbol 

Tell Conditions 

Min. 

Typ. 

Max. 

Units 

Luminous Intensity/Segmentn*^] 

7300 

Iv 

10 mA DC 


500 



(Digit Average) 



20 mP^iC 

600 

1100 


/ucd 

' 

7310 


10 mA DC 


610 





20lpiiSC 

770 

1355 

ss 


Peak Wavelength 


XPEAK 



655 


nm 

Dominant Wavelength 





640 


nm 

For\A/ard Voltage, any Segment o|D.P. 


VEss;:: 

If ” 20 mA 


16 

2.0 

V 

Reverse Voltage, any Segment or 


Vr 

sTr = 100/uA 

3.0 

12.0 

j 

V 

Temperature Coefficient of Forward Voltage 


Ayprc 






Thermal Resistance LED Junction-to-Pin 


R?j-pin 



200 


°c/w/ 

Seg 


HIGH EFFICIENCY RED HDSP-7500 SERIES 


Description 

Symbol 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

Luminous Intensity/Segment 
(Digit Average) 

tv 

5 mA D.C. 

360 

980 


/icd 

20 mA D.C. 


5390 


60 mA Pk: 1 of 6 
Duty Factor 


3430 


Peak Wavelength 

XPFAK 



635 


nm 

Dominant Wavelength t'’ 1 

Xd 



626 


nm 

Forward Voltage/Segment or D.P. 

Vf 

1 

! 

If ~5 mA 


1.7 


V 

If ^20 mA 


2.0 

2.6 1 

If -60 mA 


2.8 


Reverse Voltage/Segment or j 

Vr I 

Ir^IOO fxA 

3.0 

30.0 


V 

Temperature Coefficient of Vp/Segment or DP. 

AVf/^C 



—2.0 


mV/°C 

Thermal Resistance LED Junction-to-Pin ' 

R^j,p{N 



200 


°C/W/ 

Seg 


YELLOW HDSP-7400 SERIES 


Description 

Symbol 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

Luminous Intensity/Segment^^^t 
(Digit Average) 

iv 

5 mA D.C. 

226 

480 


fxcd 

20 mA D.C. 


2740 


60 mA Pk: 1 of 6 
Duty Factor 


1700 


Peak Wavelength 

XPEAK 



583 


nm 

Dominant Wavelength 

Xd 


5815 

586 

592.5 

nm 

Forward Voltage/Segment or DP. 

Vf 

If = 5 mA 


1.8 


V 

If = 20 mA 


2.2 

2.5 

If = 60 mA 


3.1 


Reverse Voltage/Segment or DP.^^^^ 

Vr 

|R = 100 piA 

ao 

50.0 

i 

V 

Temperature Coefficient of Vp/Segment or D.P. 

AVf/'^C 



-2.0 

1 

mV/^C 

Thermal Resistance LED Junction-to-Pin 




200 

_i 

‘•c/w/ 

Seg 


10. The digits are categorized for luminous intensity with the intensity category designated by a letter on the right hand side of the 
package. The luminous intensity minimum and categories are determined by computing the numerical average of the individual 
segment intensities, decimal point not included. 

11. The dominant wavelength is derived from the C.I.E. Chromaticity diagram ana is that single wavelength which defines the color of 
the device. 

12. The HDSP-7400/-7800 series are categorized as to dominant wavelength with the category designated by a number adjacent to the 
intensity category letter. 

13. Typical specification for reference only. Do not exceed absolute maximum ratings. 
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NORMALIZED RELATIVE EFFICIENCY 


HIGH PERFORMANCE GREEN HDSP-7800 SERIES 


Descriptfon 

Symbol 

Test Conditions 

Min. 

Typ. 

Max. 

Units 

luminous Intensity/Segment 1^1 
(Digit Average) 

Iv 

5 mA D.C. 


545 


/icd 

10 mA D.C. 

570 

1480 


60 mA Pk: 1 of 6 
Duty Factor 


1935 


Peak Wavelength 

Apeak 



566 


nm 

Dominant WavelengthH^- (Digit Average) 

Ad 



571 

577 

nm 

Forward Voltage/Segment or D.P, 

Vf 

If- 10 mA 


2.1 

2.5 

V 

Reverse Voltage/Segment or D.PJ'<^f 

Vr 

!r = 100mA 

3.0 

50.0 


V 

Thermal Resistance LED Junction-to-Pin 

R0J.PIW 

1 


200 

j 


^C/W 

Seg 


HDSP-7300 SERIES 



tp - PULSE DURATION - msec 

Figure 1. Maximum Toierabie Peak Current vs. Puise Duration 



Figure 2. Maximum Aiiowable DC Current 
Dissipation per Segment as a 
Function of Ambient Temperature 
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IPEAK - peak segment CURRENT - mA 


Vf - FORWARD VOLTAGE - V 


Ip - SEGMENT DC CURRENT - mA 


Figure 3. Relative Efficiency (Luminous 
Intensity per Unit Current) vs. 
Peak Current per Segment 


Figure 4. Forward Current vs. Forward 
Voltage 


Figure 5^ Relative Luminous Intensity vs. 
DC Forward Current 














Ta- AMBIENT TEMPERATURE -°C 


Figure 6. Maximum Toierabie Peak Current vs. Puise Duration — 
HDSP-7500 Series 


Figure 9. Maximum Allowable DC Current and DC 
Power Dissipation per Segment as a 
Function of Ambient Temperature — 
HDSP-7500 Series 
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Figure 7. Maximum Tolerable Peak Current vs. Pulse Duration — 
HDSP-7400 Series 



Figure 10. Maximum Allowable DC Current and DC 
Power Dissipation per Segment as a 
Function of Ambient Temperature — 
HDSP-7400 Series 




Ta - AMBIENT TEMPERATURE - °C 


Figure 8. Allowed Peak Current vs. Pulse Duration — 
HDSP-7800 Series 


Figure 11. Maximum Allowable DC Current per 
Segmenivs. Ambient Temperature — 
HDSP-7800 Series 
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IPEAK - peak segment current - mA 


Figure 12. Relative Luminous Efficiency 
(Luminous Intensity per Unit 
Current) vs. Peak Segment 
Current 



Vf - FORWARD VOLTAGE - V 


Figure 13. Forward Current vs. Forward 
Voltage Characteristics 



If - segment DC CURRENT - mA 


Figure 14. Relative Luminous Intensity vs. 
DC Forward Current 


Electrical 


The HDSP-7300/-7400/-7500/-7800 series of display devi¬ 
ces are composed of light emitting diodes, with the light 
from each LED optically stretched to form individual seg¬ 
ments and decimal points. The -7300 series uses a p-n 
junction diffused into a GaAsP epitaxial layer on a GaAs 
substrate. The -7400 and-7500 series have their p-n junc¬ 
tions diffused into a GaAsP epitaxial layer on a GaP 
substrate. The -7800 series use a GaP epitaxial layer on 
GaP. 

These display devices are well suited for strobed opera¬ 
tion. The typical forward voltage values, scaled from 
Figure 4 or 13, should be used for calculating the current 
limiting resistor value and typical power dissipation. 
Expected maximum Vf values, for the purpose of driver 
circuit design and maximum power dissipation, may be 
calculated using the following Vf MAX models: 

H DSP-7300 Series: 

Vf MAX = 1.85 V + IPEAK(7n) 

For: IpEAK > 5 mA 

H DSP-7400/-7500 Series: 

Vf max = 1.75 V + Ipeak (380) 

For: I PEAK >20 mA 
VFMAX = 1.6V + lDc(45n) 

For: 5 mA < Idc ^ 20 mA 

HDSP-7800Series: 

Vf MAX = 2.0 V +Ipeak (500) 

For: Ipeak > 5 mA 

Contrast Enhancement 

The objective of contrast enhancement Is to provide good 
display readability in the end use ambient light. The con¬ 
cept is to employ both luminance and chrominance 
contrast techniques to enhance readability by having the 
OFF-segments blend into the display background and the 
ON-segments stand out vividly against this same back¬ 
ground. Therefore, these display devices are assembled 
with a gray package and matching encapsulating epoxy in 
the segments. 

Contrast enhancement may be achieved by using one of 
the following suggested filters: 


HDSP-7300: Panelgraphic RUBY RED 60 
SGL Homalite H100-1605 RED 
3M Louvered Filter R6610 RED or N0210 
GRAY 

HDSP-7400: Panelgraphic YELLOW 27 or GRAY 10 

SGL Homalite H100-1720 AMBER or -1266 
GRAY 

3M Louvered Filter A5910 AMBER or N0210 
GRAY 

HDSP-7500: Panelgraphic SCARLET RED 65 or GRAY 10 
SGL Homalite H100-1670 RED or-1266 
GRAY 

3M Louvered Filter R6310 RED or N0210 
GRAY 

HDSP-7800: Panelgraphic GREEN 48 

SGL Homalite H100-1440 GREEN 

3M Louvered Filter G5610 GREEN or N0210 

GRAY 

Mechanical 

To optimize device optical performance, specially de¬ 
veloped plastics are used which restrict the solvents that 
may be used for cleaning. It is recommended that only 
mixtures of Freon (F113) and alcohol be used for vapor 
cleaning processes, with an immersion time in the vapors 
of less than two (2) minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolve DI-15 or 
DE-15, Arklone A or K. A 60° C (140° F) water cleaning 
process may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse (1% detergent solution or equivalent), a hot water 
rinse and a thorough air dry. Room temperature cleaning 
may be accomplished with Freon T-E35 or T-P35, Ethanol, 
Isopropanol or water with a mild detergent. 

Such cleaning agents from the ketone family (acetone, 
methyl ethyl ketone, etc.) and from the chlorinated hydro¬ 
carbon family (methylene chloride, trichloroethylene, 
carbon tetrachloride, etc.) are not recommended for clean¬ 
ing LED parts. All of these various solvents attack or 
dissolve the encapsulating epoxies used to form the pack¬ 
ages of plastic LED devices. 
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HEWLETT 

PACKARD 


Devices 


7.6/10.9 mm (03/043 INCH) 
SEVEN SEGMENT DISPLAYS 


RED 

HIGH EFFICIENCY RED 
YEllOW 

HIGH PERFORMANCE GREEN ' 


50822730/-7750 SERIES 
5082”7610A7650 SERIES 
5Q82”7620/-7660 SERIES 
HDSP-36OOA46Q0 SERIES 


TECHNICAL DATA JANUARY 1986 


Features 

• COMPACT SIZE 

• CHOICE OF 4 BRIGHT COLORS 
Red 

High Efficiency Red 
Yellow 

High Performance Green 

• LOW CURRENT OPERATION 

As Low as 3mA per Segment 
Designed for Multiplex Operation 

• EXCELLENT CHARACTER APPEARANCE 

Evenly Lighted Segments 
Wide Viewing Angle 
Body Color Improves “Off” Segment 
Contrast 

• EASY MOUNTING ON PC BOARD OR 
SOCKETS 

Industry Standard 7.62mm (0.3 in.) DIP 
Leads on 2.54mm (0.1 in.) Centers 

• CATEGORIZED FOR LUMINOUS INTENSITY; 
YELLOW AND GREEN CATEGORIZED FOR 
COLOR 

Use of Like Categories Yields a 
Uniform Display 

• MECHANICALLY RUGGED 



Description 


The -7730/-7610/-7620/-3600 and -7750/-7650/-7660M600 series 
are 7.62/10.92 mm (0.3/.43 in.) red, high efficiency red, yellow, 
and green displays. The -7730/-7610/-7620/-3600 series displays 
are designed for viewing distances of up to three metres and the 
-7750/-7650/-7660/-4600 series displays are designed for viewing 
distances of up to six metres. These displays are designed for 
use in instruments, point of sale terminals, clocks and appliances. 


Part Number 

Color 

Description 

Drawing 

5082-7730 

Red 

7,6 mm Common Anode Left Hand Decimal 

A 

5082-7731 


7.6 mm Common Anode Right Hand Decimal 

B 

6082-7736 


7.6 mm Common Cathode Right Hand Decimal 

C 

5082-7740 


7.6 mm Universal Overflow ±1 Right Hand Decimal 

D 

5082-7610 

High Efficiency Red 

7.6 mm Common Anode Left Hand Decimal 

A 

5082-7611 

7.6 mm Common Anode Right Hand Decimal 

B 

6082-7613 


7.6 mm Common Cathode Right Hand Decimal 

0 

5082-7616 


7.6 mm Universal Overflow ±1 Right Hand Decimal 

D 

5082-7620 

Yellow 

7.6 mm Common Anode Left Hand Decimal 

A 

5082-7621 


7.6 mm Common Anode Right Hand Decimal 

B 

5082-7623 


7,6 mm Common Cathode Right Hand Decimal 

C 

5082-7626 


7.6 mm Universal Overflow ±1 Right Hand Decimal 

D 

HDSP-3600 

High Performance Green 

7,6 mm Common Anode Left Hand Decimal 

A 

HDSP-3601 


7.6 mm Common Anode Right Hand Decimal 

B 

HDSP-3603 


7.6 mm Common Cathode Right Hand Decimal 

C 

HDSP-3606 


7.6 mm Universal Overflow ±1 Right Hand Decimal 

D 



NOTE; Universal pinout brings the anode and cathode of each segment’s LED out to separate pins. See internal diagram D. 















Devices 


Part Number 

Color 

Description 

Package 

Drawing 

5082-7750 

Red 

10.9 mm Common Anode Left Hand Decimal 

E 

5082-7761 


10,9 mm Common Anode Right Hand Decimal 

F 

5082-7756 


10.9 mm Common Cathode Right Hand Decimal 

G 

6082-7760 


10.9 mm Universal Overflown Bight Hand Decimal 

H 

6082-7650 

High Efficiency Red 

10.9 mm Common Anode Left Hand Decimal 

E 

5082-7651 


10.9 mm Common Anode Right Hand Decimal 

F 

5082-7653 


10.9 mm Common Cathode Right Hand Decimal 

G 

6082-7656 


10.9 mm Universal Overflow ±1 Right Hand Decimal 

H 

5082-7660 

Yellow 

10.9 mm Common Anode Left Hand Decimal 

E 

5082-7661 


10.9 mm Common Anode Right Hand Decimal 

F 

5082-7663 


10.9 mm Common Cathode Right Hand Decimal 

G 

5082-7666 


10.9 mm Universal Overflow ±1 Right Hand Decimal 

H 

HD$P-4600 

High Performance Green 

10.9 mm Common Anode Left Hand Decimal 

E 

HDSP-4601 


10.9 mm Common Anode Right Hand Decimal 

F 

H DSP-4603 


10,9 mm Common Cathode Right Hand Decimal 

G 

HOSP-4606 


10.9 mm Universal Overflow t1 Right Hand Decimal 

H 


NOTE: Universal pinout brings the anode and the cathode of each segment’s LED out to separate pins, see internal diagram H. 


Internal Circuit Diagram 



E F G H 


Absolute Maximum Ratings 



-7730/-7750 

Series 

-7610/-7650 

Series 

-7620/-7660 

Series 

-3600/-4600 

Series 

Average Power Dissipation per Segment or DP 
Operating Temperature Range 

Storage Temperature 

Peak Forward Current per Segment or DP 

DC Forward Current per Segment of DP 
Reverse Voltage per Segment or DP 

Lead Soldering Temperature 

1.59 mm (1/16 in.) below seating plane 

65 mWS'^f 
-40°Cto 
-55^CtoT100^C 
150 mA^^J 

25 mA^'^f 

3.0 V 

260° C for 3 sec. 

105 mWl^l 
-40°Cto +85° C 
-55°Cto+100°C 
90 mA^^^ 

30 mA*2l 

3.0 V 

260° C for 3 sec. 

81 mWi^! 
“40°Cto +85° C 
"*55° C to+100° C 
60 mA^®^ 

20 mAi3l 

3.0 V 

260° C for 3 sec.' 

105 mW^^^ 
-"20°Cto +85° 
“"55°Cto +100° C 
90 mA^^S 

30 mA^'^f 

3.0 V 

260° C for 3 sec. 


Notes: 1. See power derating curve (Figure 5). 6. See Figure 1 to establish pulsed operating conditions. 

2. See power derating curve (Figure 6). 7. See Figure 2 to establish pulsed operating conditions. 

3. See power derating curve (Figure 7). 8. See Figure 3 to establish pulsed operating conditions. 

4. See power derating curve (Figure 8). 9. See Figure 4 to establish pulsed operating conditions. 

5. For operation to-40° C consult optoelectronics division. 
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P3ck396 Dimsnsions (5082-7730/-7610/-7620/-3600) 



-T j 

/: 

''jsi 

M 

■#t 

f. 

+ 

''I 


I 



FUNOflON 1 

PIN 

A 

B 

c 

D 

1 

CATHODE-a 

CATHODE - 3 

NO PIN 

ANODE-d 

2 

CATHODE - f 

CATHODE - f 

CATHODE DS) 

NO PIN 

3 

ANODEt12) 

ANODEI121 

ANODE-f 

CATHODE-d 

4 

NO PIN 

NO PIN 

ANODE-8 

CATHODE-c 

s 

NO PIN 

NOiPIN 

ANODE-e 

CATHODE-e 

$ 

CATHODE-dp 

NOCONN.)14) 

ANODE-d 

ANODE-e 

7 

CATHODE-« 

CATHODE-e 

NO PIN 

ANODE -c 

8 

CATHODE-d 

CATHODE -d 

NO PIN 

ANODE-dp 

9 

NO CONN.114) 

CATHODE-dp 

CATHODEtlS) 

N<|P)N 

10 

cHhODE-c 

CATHODE-c 

ANODE-dp 

CATHODE-dp 

11 

CATHODE-9 

CATHODE-g 

ANODE -c 

CATHODE -b 

12 

NO PIN 

NO PIN 

ANODE -b 

CATHODE-a 

m 

CATHODE -b 

CATHODE -b 

ANODE-a 

ANODE -3 

14 

ANODEfW) 1 


NO PIN 

ANODE -b 


LUMINOUS 

INTENSITY COLOR BIN 
CATEGORY^ Note 17 


19.05 ± 0.25 
(.750 ± .010) 


LUMINOUS 

INTENSITY- 

CATEGORY 



19.05 ± 0.25 
(.750 ± .010) 


/I 

J 6.10 J?* 

I (.240) i 



-*^||-^ 0.25 (. 010 ) 


2.54 ‘-0.51 

(. 100 ) (. 020 ) 


(5082-7750/-7650/-7660/-4600) 


f 4- 14 

I g , i/_ 

'O" I 

■UtLl 


1 ’ ^ 

10.92 (.430) ^ 

1 

J_6 

7 


19.05 ± 0.25 
(.750 i .010) ‘ 



F,G 

FRONT VIEW 



LUMINOUS 

INTENSITY^ 

CATEGORY 


19.05 ± 0.25 
(.750 ± .010) 



(.600) 



FUNCTION ' 1 

PIN 

€ 

F 

G 

.H. 

1 

CAHHODE-a 

CATHODE-a 

ANODE-a 

CATHODE-d 

2 

CATHODE-f 

CATHODE-f 

ANODE-f 

ANODE-d 

3 

ANODEfIZ) 

ANODEHZ) 

cathodehs) 

NO PIN 

4 

NO PIN 

NO PIN 

NO PIN 

CATHOOe-ft 

5 

NO PIN 

NO PIN 

NO PIN 

CATHODE-a 

6 

CATHODE -# 

NO CONNJ14I 

NO CONN.D4} 

anode -fi 

7 

CATHODE-a 

CATHODE-a 

ANODE-e 

ANODE-c 

8 

CATHODE-d 

I CATHODE-d 

: ANODE-d 

ANODE-dp 

9 

NO C0NN.H41 

CATHODE-dp 

I ANODE-dp 

CATHODE-dp 

to 

CATHODE-c 

: CATHODE-a 

I anode- c 

CATHODE -b 

11 

CATHODE-g 

I CATHODE - 8 

ANODE-a 

CATHODE-a 

12 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

13 

CATHODE - b 

i CATHODE-b 

ANODE-b 

ANODE-a 

l-l 

anodehzj 

j ANODEDZ! 

CATHOOEHSf 

ANODE-b 


NOTES: 

lO.iDimensions in millimetres and (inches). 12. Redundant anodes. 15. Redundant cathode. 

11. All untoleranced dimensions are 13.Unused dp position. 16. See part number table for L.H.D.P. and R.H.D.P. designation, 

for reference only. 14.See Internal Circuit Diagram. 17. For yellow and green devices only. 
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Electrical/Optical Characteristics at Ta=25°C 

RED 5082-7730/-7750 SERIES 


Parameter 

1 Device 
HDSP- 

! 

Symbol 

Test Condition 

mn. 

Typ. 

Max, 

[ 

Units 

Luminous Intensity/ 

t -7730 

tv 

20 mA DC 

; 360 

' 770 



Segment^"'®' 

(Digit Average} 

Series 


100 mA Pk 1:10 
Duty Factor 

i 

I 

1. 

400 

I 

MCd 


-7750 


20 mA DC 

360 

1100 

[_ 



Series 


100 mA Pk 1:10 
Duty Factor 


570 



PeaN Wavelength 

^PEAK 



655 


nm 

Dominant Wavelength^ 

A(j 



640 


nm 

For\A/ard Voltage/Segment or D^pJ^'*! 

Vp 

Ip - 20 mA 


1,6 

2,0 

V 

Reverse Voltage/Segment or 

Vr 

Ir - 100 fxA 

3,0 

30.0 


V 

Temperature Coefficient of Vp/Segment or D,P- 

AVp/^C 



-2.0 


mW°C 

Thermal Resistance LED Junction-to-Pin 

R0J.PIN 



232 

I 

Seg 


HIGH EFFICIENCY RED 5082-7610/-7650 SERIES 


Parameter 

Device 

HDSP- 

Symbol 

Test Condition 

Min, 

Typ. 

Max. 

Units 

Luminous Intensity/ 

-7610 

I ‘V 

5 mA DC 

340 

800 



Segment^ 

(Digit Average) 

Series 

! 

t 60mAPk1:6 
Duty Factor 


2800 


jucd 

I 

I 


-7650 


5 mA DC 

340 

1115 




Ssriss 


60 mA Pk1:10 
Duty Factor 


3900 



Peak Wavelength 

Apeak 



635 


nm 

Dominant Wavelength 

Ad 



626 


nm 

Forward Voltage/Segment or D.P.f^^i 

Vp 

Ip ~ 5 mA 


1,7 





Ip = 20mA I 


2,0 

2.5 

V 



Ip = 60 mA 


2.8 



Reverse Voltage/Segment or 

Vr 

Ir=-100mA I 

3.0 

.1 

30.0 


V 

Temperature Coefficient of Vp/$egment or DP. 

AVp/'^C 


. 

-2,0 


mV/^C 

Thermal Resistance LED Junction-to-Pin 

R0J-PJM 



282 

I 


°C/W/ 

Seg 





YELLOW 5082-7620/-7660 SERIES (continued) 


Parameter 

Device 

HDSP- 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Units 

Luminous Intensity/ 

-7620 

iv 

5 mA DC 

205 

620 



SegmenL^^i 
(Digit Average) 

Series 


60 mA Pk1:6 
Duty Factor 


2414 


MCd 


-7660 


5 mA DC 

290 

835 




0S 


60mAPk1:6 
Duty Factor 


3250 



Peak Wavelength 

^PEAK 



583 


nm 

Domihint Wlvelengthl^®‘^^l 

^d 


581;5 

586» 

592.5 

nm 

Forward Vditage/Segment or D.P.l^**! 

Vf 

lp= 5 mA 


1.8 





Ip = 20 mA 


2.2 

2.5 

V 



Ip = 60 mA 


3.1 



Reverse Voltage/Segment or D.pj^’'’^^i 

Vr 

Ipj = 100 (J.A 

3.0 

50.0 


V 

Temperature Coefficient of Vp/Segment or D.P. 

AVp/^C 



-2.0 


mV/°C* 

Thermal Resistance LED Junction-to-PIn 




282 


^C/W/ 

Seg 


HIGH PERFORMANCE GREEN HDSP-3600M600 SERIES 


Luminous Intensity/ 
SegmenL"*^^ 

(Digit Average 1 


Device 

HDSP- 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Units 

-3600 

Iv 

10 mA DC 

570 

1800 



Series 


60 mA Pk T.6 
Duty Factor 


2350 


ACd 

-7750 

Series 


10 mA DC 

460 

1750 





60 mA Pk 1:6 
Duty Factor 


2280 




^PEAK 



566 


nm 

3) 

^d 



571 

577 

nm 


Vp 

lp=10 mA 


2.1 

2.5 

V 



1^;= 100 nA 

3,0 

50.0 


V 


R^j-pin 



j 282 


^C/W/ 


Peak Wavelength _ 

Dominant Wavelengtli^~*^*^^l( Digit Averagt 
Forward Voltage/Segment or 
Reverse Voltage/Segment or 
Thermal Resistance LED Junction-to-Pln 


18. The digits are categorized for luminous intensity with the intensity category designated by a letter located on the right hand side of the 
package. 

19. The dominant wavelength, is derived from the C.I.E. Chromaticity Diagram and is that single wavelength which defines the color of 
the device. 

20. The displays are categorized as to dominant wavelength with the category designated by a number adjacent to the intensity category 
letter. 

21. Quality level for electrical characteristics is 1000 parts per million. 

22. Typical specification is for reference only. Do not exceed absolute maximum ratings. 
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OPERATION IN 
THIS REGION 
REOUIRES 
TEMPERATURE 
DERATING OF 
be MAX. 


p - PULSE DURATION - nSEC 


Figure 1. Maximum Tolerable Peak Current vs. Pulse Duration ) 5082-7730/-7750 Series 



OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 
Idc max. 


tp - PULSE DURATION - ^SEC 


Figure 2. Maximum Tolerable Peak Current vs. Pulse Duration — 5082-7610/-7650 Series 



OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 
Idc max. 


tp - PULSE DURATION - pSEC. 


Figure 3. Maximum Tolerable Peak Current vs. Pulse Duration — 5082-7620/-7660 Series 
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OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 
Idc max. 


<j o 1 10 100 1000 10,000 

tp - PULSE DURATION - pSEC 

Figure 4. Allowed Peak Current vs. Pulse Duration — HDSP-3600/-4600 Series 


460''C/W/SEGMeNT 


= 615"C/W/SEGMENT - 

I.I.I I. 

= 760’'C/W/SEGMENT.; 


0 10 20 30 40 50 60 70 80 90 100 

T. - AMBIENT TEMPERATURE- 'X 


R(^ja »520XyW/SEG 


R(?jA * 635X/W/SEG 


R^ja “ 770X/W/SEG 


Figure 5. Maximum Allowable DC Current 

Dissipation per Segment as a Function 
of Ambient Temperature- 5082-7730/-7750 Series 


0 10 20 30 40 50 60 70 80 90 100 

Ta- AMBIENT TEMPERATURE - X 

Figure 6. Maximum Allowable DC Current and DC Power 
Dissipation per Segment as a Function of 
Ambient Temperature — 5082-7610/-7650 Series 
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T 














BD 

}A ” 

600X/W/SEG' 

. j .j. 


\ 

\ 




770X/W/kG' 



T" 

L t 
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R(-)4.A “ 625X/W/SEG 


Re^.A ^ 62QX/W/SEG 

=770XAV/SEG'^ 


0 10 20 30 40 50 60 70 80 90 100 

Ta-AMBIENT TEMPERATURE-X 

Figure 7. Maximum Allowable DC Current and DC Power 
Dissipation per Segment as a Function of 
Ambient Temperature — 5082-7620/-7660 Series 


0 10 20 30 40 50 60 70 80 90 100 

Ta - AMBIENT TEMPERATURE - X 

Figure 8. Maximum Allowable DC Current per Segment 

vs. Ambient Temperature — HDSP-3600/-4600 Series 
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Figure 9. Relative Efficiency (Luminous Intensity per Unit Current) Figure 10. Relative Luminous Efficiency (Luminous 

versus Peak Current per Segment- 5082-7730/-7750 Series Intensity per Unit Current) vs. 

Peak Segment Current 



Vp - FORWARD VOLTAGE - V 


Figure 11. Forward Current vs. Forward Voltage- 
5082-7730/-7750 Series. 



Vf - FORWARD VOLTAGE - V 


Figure 12. Forward Current vs. Forward Voltage 
Characteristics 



If - SEGMENT DC CURRENT - mA 

Figure 13. Relative Luminous Intensity vs. 

DC Forward Current- 5082-7730/-7750 Series 



5 10 15 20 25 30 

If - SEGMENT DC CURRENT - mA 


Figure 14. Relative Luminous Intensity vs. 
DC Forward Current 
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Electrical 

These display devices are composed of iight emitting 
diodes, with the iight from each LED opticaily stretched to 
form individual segments and decimal points. 

These display devices are well suited for strobed opera¬ 
tion. The typical forward voltage values, scaled from 
Figure 8, should be used for calculating the current limit¬ 
ing resistor value and typical power dissipation. Expected 
maximum Vp values, for the purpose of driver circuit 
design and maximum power dissipation, may be calcu¬ 
lated using the following Vp MAX models: 

5082-7730/-7750 Series: 

Vp = 1.55V + I peak (7n) 

For 5 mA < I peak — 1^^ 

5082-7610/-7620/-7650/-7660 Series: 

Vp MAX = 1.75 V + IPEAK (380) 

For: IpEAK > 20 mA 
VpMAX = 1.6 V+ lDC(45n) 

For: 5 mA < Idc < 20 mA 

HDSP-3600/-4600 Series: 

Vp MAX = 2.0 V + Ipeak (500) 

For: Ipeak > 5 mA 


Contrast Enhancement 

The objective of contrast enhancement is to provide good 
display readability in the end use ambient light. The con¬ 
cept is to employ both luminance and chrominance 
contrast techniques to enhance readability by having the 
OFF-segments blend into the display background and the 
ON-segments stand out vividly against this same back¬ 
ground. Therefore, these display devices are assembled 
with a package color which matches the encapsulating 
epoxy in the segments. 

Contrast enhancement may be achieved by using one of 
the following suggested filters: 

5082-7730/ Panelgraphic RUBY RED 60 or GRAY 10 
-7750 SGL Homalite H100-1605 RED or -1266 

GRAY 

3M Louvered Filter R6510 RED or 
N0210GRAY 

5082-7610/ Panelgraphic SCARLET RED 65 or GRAY 10 
-7650 SGL Homalite H100-1670 RED or -1266 

GRAY 

3M Louvered Filter R6310 RED or N0210 
GRAY 

5082-7620/ Panelgraphic YELLOW 27 or GRAY 10 
-7660 SGL Homalite HI00-1720 AMBER or -1266 

GRAY 

3M Louvered Filter A5910 AMBER or N0210 
GRAY 

HDSP-3600/ Panelgraphic GREEN 48 
-4600 SGL Homalite H100-1440 GREEN 

3M Louvered Filter G5610 GREEN or N0210 
GRAY 


Mechanical 

To optimize device optical performance, specially de¬ 
veloped plastics are used which restrict the solvents that 
may be used for cleaning. It is recommended that only 
mixtures of Freon (F113) and alcohol be used for vapor 
cleaning processes, with an immersion time in the vapors 
of less than two (2) minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolve DI-15 or 
DE-15, Arklone A or K. A 60° C (140° F) water cleaning 
process may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse (1% detergent solution or equivalent), a hot water 
rinse and a thorough air dry. Room temperature cleaning 
may be accomplished with Freon T-E35 or T-P35, Ethanol, 
Isopropanol or water with a mild detergent. 

Such cleaning agents from the ketone family (acetone, 
methyl ethyl ketone, etc.) and from the chlorinated hydro¬ 
carbon family (methylene chloride, trichloroethylene, 
carbon tetrachloride, etc.) are not recommended for clean¬ 
ing LED parts. All of these various solvents attack or 
dissolve the encapsulating epoxies used to form the pack¬ 
ages of plastic LED devices. 











142mm (.56 INCH) 
SEVEN SEGMENT DISPLAYS 

RED HDSP-5300 SERIES 
HIGH EFFICIENCY RED HDSP-5500 SERIES 
HIGH PERFORMANCE GREEN HDSP-5600 SERIES 
_YELLOW HDSP-5700 SERIES 


TECHNICAL DATA JANUARY 1986 


Features 

• INDUSTRY STANDARD SIZE 

• INDUSTRY STANDARD PINOUT 
15.24mm (.6 inch) DIP Leads on 
2.54mm (.1 inch) Centers 

• CHOiCE OF FOUR COLORS 

Red Yeliow 

High-Efficiency Red High Performance Green 

• EXCELLENT CHARACTER APPEARANCE 
Eveniy Lighted Segments 

Mitered Corners on Segments 
Gray Package Gives Optimum Contrast 

• COMMON ANODE OR COMMON CATHODE 
Right Hand Decimal Point 

Overflow ±1 Character 

• CATEGORIZED FOR LUMINOUS INTENSITY; 
YELLOW AND GREEN CATEGORIZED 

FOR COLOR 

Use of Like Categories Yields a Uniform Display 

Devices 



Description 

The HDSP-5300/-5500/-5600/-5700 Series are large 14.22 
mm (.56 inch) LED seven segment displays. Designed for 
viewing distances up to 7 metres (23 feet), these displays 
provide excellent readability in bright ambients. 

These devices utilize an industry standard size package and 
pin function configuration. Both the numeric and ±1 over¬ 
flow devices feature a right hand decimal point and are 
available as either common anode or common cathode. 


Part No. 
H0SP« 

Color 

Description 

Package 

Drawing 

6301 


Common Anode Right Hand Decimal 

A 

6303 


Common Cathode Right Hand Decimal 

B 

5307 

Red 

Overflow ± Common Anode 

C 

5308 


Overflow ± Common Cathode 

D 

5321 


Two Digit Common Anode Right Hand Decimal 

E 

5323 


Two Digit Common Cathode Right Hand Decimai 

F 

6501 


Common Anode Right Hand Decimai 

A 

5503 


Common Cathode Right Hand Decimai 

B 

5507 

High Efficiency 

Overflow ± Common Anode 

C 

5508 

Red 

Overflow ± Common Cathode 

D 

5521 


Two Digit Common Anode Right Hand Decimal 

E 

5523 


Two Digit Common Cathode Right Hand Decimal 

F 

5601 


Common Anode Right Hand Decimal 

A 

5603 


Common Cathode Right Hand Decimal 

8 

5607 

High Performance 

Overflow ± Common Anode 

C 

5608 

Green 

Overflow ± Common Cathode 

D 

5621 


Two Digit Common Anode Right Hand Decimal 

E 

5623 


Two Digit Common Cathode Right Hand Decimal 

F 

5701 


Common Anode Right Hand Decimal 

A 

5703 


Common Cathode Right Hand Decimal 

B 

5707 

Yellow 

Overflow ± Common Anode 

C 

5706 


Overflow ± Common Cathode 

D 

5721 


Two Digit Common Anode Right Hand Decimal 

E 

5723 


Two Digit Common Cathode Right Hand Decimal 

F 
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Package Dimensions 


FRONT VIEW A. B TOP END VIEW A, B, C, D 


LUMINOUS r COLOR BIN (NOTE 5) 
INTENSITY / 51 

CATEGORY / 1 

\ / TYP- 1 I 


(.307)^^^ ^ i 

10 9 8 7 6/ 




' L2.54(.1 

TYP 

- A r—3.95 (.155) 

MIN 

8.00 __ 254 

(.315) (;oio) 

I TYP 

~y~ji 

,- 15.24 

L— (.60 0) 

6.86 L_ 

.2701 ^ 


LUMINOUS 

INTENSITY 

CATEGORY 



(.155)- 


SIDE VIEW 
.*4 8.00 I* 

n (-315) r 


18 17 16 1514 13 12 1110 


IM 


123456789 


(.191) (.270) 


FRONT VIEW C,D SIDE VIEW A. B, C. D 




FUNCTION 

A 

B 

C 

D 

CATHODE e 

ANODE e 

CATHODE c 

ANODEc 

CATHODE d 

ANODE d 

ANODE c, d 

CATHODE c, d 

ANODEI31 

CATHODE^ 

CATHODE b 

ANODE b 

CATHODE c 

ANODE c 

ANODE a, b, DP 

’ CATHODE a, b. DP 

CATHODE DP 

ANODE DP 

CATHODE DP 

■ ANODE DP 

CATHODE b 

ANODE b 

CATHODE a 

ANODE a 

CATHODE a 

ANODEa 

ANODE a. b, DP 

CATHODE a, b, DP 

ANODE131 

cathodeh) 

ANODE c.d 

CATHODE c, d 

CATHODEf 

ANODEf 

CATHODE d 

ANODE d 

CATHODE g 

ANODE g 

NO PIN 

NO PIN 





E CATHODE NO. 1 
D CATHODE NO. 1 
C CATHODE NO. 1 
DP CATHODE NO. 1 
E CATHODE NO. 2 
D CATHODE NO. 2 
G CATHODE NO. 2 
C CATHODE NO. 2 
DP CATHODE NO. 2 
B CATHODE NO. 2 
A CATHODE NO. 2 
F CATHODE NO. 2 
DIGIT NO. 2 ANODE 
DiGIT NO. 1 ANODE 


B CATHODE NO. 1 


A CATHODE NO. 1 
G CATHODE NO. 1 
F CATHODE NO. 1 


E ANODE NO. 1 _ 

D ANODE NO. 1 _ 

C ANODE NO. 1 _ 

DP ANODE NO. 1 

E ANODE NO. 2 _ 

D ANODE NO, 2 _ 

G ANODE NO. 2 _ 

C ANODE NO. 2 
DP ANODE NO. 2 

B ANODE NO. 2 _ 

A ANODE NO. 2 _ 

F ANODE NO. 2 _ 

DIGIT NO. 2 CATHODE 
DIGIT NO. 1 CATHODE 


B ANODE NO. 1 


A ANODE NO. 1 _ 

G ANODE NO. 1 _ 

F ANODE NO. 1 




Notes: 

1. All dimensions in millimetres (inches), 

2. All untoleranced dimensions are for reference only. 

3. Redundant anodes. 

4. Redundant cathodes. 

5. For HDSP-5600/-5700 series product only. 
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Internal Circuit Diagram 


10 9 8 7 6 


10 9 8 7 6 




2 3 4 5 

A 


1 2 3 4 5 

B 


17 16 15 14 13 12 11 10 





1 2 3 4 5 

c 


1 2 3 4 5 

D 


17 16 15 14 13 12 11 10 



123456789 


1 2 3 4 5 6 7 


Absolute Maximum Ratings 


Average Power per Segment or DP 
Peak Forward Current per Segment or DP 

DC Forward Current per Segmentl^l or DP 

Operating Temperature Range I 
Storage Temperature Range 
Reverse Voltage per Segment or DP 
Lead Solder Temperature 


60 mW 
150 mAl6| 

(Pulse Width < .2 ms) 
25 mA 

-40° C to+85° C 
-55°Cto+100°C 
3.0V 

260° C for 3 sec. 


105 mW 105 mW 80 mW 

90mAl7| 90mAl7| 60 mAl^l 

(Pulse Width < 1 ms) (Pulse Width < 1 ms) (Pulse Width < 1 ms) 
30 mA 30 mA 20 mA 


-40° C to +85° C 
-55°Cto+100°C 
3.0V 

260°C for 3 sec. 


-20°C to +85° C 
-55°Cto +100° C 
3.0V 

260° for 3 sec. 


-40°Cto+85°C 
-55° C to +100° C 
3.0V 

260° for 3 sec. 


(1.59 mm j1/16 in.| below seating plane) 


Notes: 

6. See Figure 1 to establish pulsed operating conditions. 

7. See Figure 6 to establish pulsed operating conditions. HDSP-5500. See 
Figure 7 to establish pulsed operating conditions. HbSP-5600. 

8. See Figure 8 to establish pulsed operating conditions. 


9. Derate Maximum DC current: See Figure 2 for -5300 Series. 

See Figure 9 for -5500 Series. 
See Figure 10 for-5600 Series. 
See Figure 11 for -5700 Series. 

10. For Operation of HDSP-5600 Series to-40°C consult 
optoelectronics division. 


Electrical/Optical Characteristics at Ta = 25° C 

RED HDSP-5300 Series ___ 

Parameter ___ Symbol Test Condition _ 

Lummous lntensity/Segmentl'^''l I If - 20 mA _ 

(Digit Average) 100 mA Peak: 

1 of 5 Duty Factor 


Peak Wavelength 


Dominant WavelengthH^J __ Xp _ 

Forwarcl Voltage/Segment or DPli^l Vf If - 20 mA _ 

Reverse Voltage/Segment or DPri^>'i^! Vr la - IQO ^A _ 

Thermal Resistance LED Junction-to-Pin R^j~pin 


11 .The digits are categorized for luminous intensity with category designated by a letter located on the right hand side of the package. The 
luminous intensity minimum and categories are determined by computing the numerical average of the individual segment intensities, 
decimal point not included. 

12. The dominant wavelength, Xd, is derived from the C.I.E. Chromaticity Diagram and is that single wavelength which defines the color of the 
device. 

13. Quality level for Electrical Characteristics is 1000 parts per million. 


Symbol 

Test Condition 

Min. Typ- 

Iv 

If — 20 mA 

600 1300 

100 mA Peak: 

1 of 5 Duty Factor 

1400 

XpEAK 


■Bll^il 

Xd 


640 

Vf 

fF - 20 mA 

T6 

Vr 

Ir=100mA 

3 12 

R^j~pin 


345 
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HDSP-5300 SERIES 


20 



OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 

Idc max. 


tp - PULSE DURATION - Msec 

Figure 1. Maximum Tolerable Peak Current vs. Pulse Duration. 


=770“C/W/SEG 


ROj.^ = S10"CAV/SEG 




0 10 20 30 40 50 60 70 80 90 100 

Ta - ambient TEMPERATURE -“C 

Figure 2. Maximum Allowable Average Forward Current 
Per Segment vs. Ambient Temperature. Deratings Based 
on Maximum Allowed Thermal Resistance Values, LED 
Junction to Ambient on a per Segment Basis. Tj MAX = 
105° C. 


0 20 40 60 80 100 120 140 I 160 

150 

Ipeak - peak SEGMENT CURRENT - mA 

Figure 3. Relative Efficiency (Luminous Intensity per 
Unit purrent) vs. Peak Segment Current. 




1.2 1.6 2.0 2.4 2.8 3.2 


Vf - FORWARD VOLTAGE - V 


Figure 4. Forward Current vs. Forward Voltage. 


0 5 10 15 20 25 

If - SEGMENT DC CURRENT - mA 

Figure 5. Relative Luminous Intensity vs. D.C. Forward 
Current. 


For a Detailed Explanation of the Use of Data Sheet Information and Recommended 
Soidering Procedures, See Appiication Note 1005. 
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HIGH EFFICIENCY RED HDSP-5500 SERIES 


Parameter 

Symbol 

Test Condition 

Mim 

Typ. 

Max. 

UHts 

Luminous Intensity/Segmentf^'^i 
(Digit Average) 

Iv 

10 mA DC 

*900 

2800 


jucd 

60 mA Peak: 

1 of 6 Duty Factor 


3700 


Peak Wavelength 

XPEAK 



635 


nm 

Dominant Wavelength 

Xd 



626 


nm 

Forward Voltage/Segment or DPP^j 

Vf 

If = 20 mA 


2.1 

2.5 

V 

Reverse Voltage/Segment or DPl^^t 

Vn 

il 

O 

o 

> 

S 

30 


V 

Thermal Resistance LED Junction-to~Pin 

R^d-PIN I 



345 


^C/W/ 

Seg. 


HIGH PERFORMANCE GREEN HDSP-5600 SERIES 


Parameter 

Symioi 

Test CdhSitlon 

Min. 

Typ. 

Max. 

Ullts 

Luminous Intensity/SegmentR^l 
(Digit Average) 

Iv 

io mA DC 

900 

2500 


jucd 

60 m A Peak: 

1 of 6 Duty Factor 


3100 


Peak Wavelength 

XpEAK 



566 


nm 

Dominant Wavelength [isje] 

Xd i 



571 

577 

nm 

Forward Voltage/Segment or DPM?] 

Vf I 

If ~ 10 mA 


2.1 

2.6 

V 

Reverse Voltage/Segment or DPItTisj 

Vn 

1 r* 100 mA 

3 

50 


V 

Thermal Resistance LED Junction-to-Pin 

R^~pin i 



345 


°C/W 


YELLOW HDSP-5700 SERIES 


Parameter 

Symbol 

Test Condition 

Min. 

Typ, 

Max, 

Units 

Luminous Intensity/Segmentti4] 

(Digit Average) 

Iv 

10 mA DC 

600 

1800 


Atcd 

60 mA Peak: 

1 of 6 Duty Factor 


2700 


Peak Wavelength 

XPEAK 



583 


nm 

Dominant Wavelength 

Xd 


581.5 

586 

592.5 

nm 

Forward Voitage/Segment or DPti'^l 

Vf 

If = 20 mA 


2.2 j 

2.5 

V 

Reverse Voltage/Segment or DPHixis] 

Vr 

IR = 100 mA 

3 

40 


V 

Thermal Resistance LED Junction-to-Pin 

R^j-pin 



345 

_i 


°c/w/ 

Seg. 


Notes: 

14. The digits are categorized for luminous intensity with category designated by a letter located on top of the package. The luminous 
intensity minimum and categories are determined by computing the numerical average of the individual segment intensities, decimal 
point not included. 

15. The dominant wavelength, A^, is derived from the C.I.E. Chromaticity Diagram and is that single wavelength which defines the color of 
the device. 

le.The HDSP-5600 and HDSP-5700 series displays are categorized as to dominant wavelength with the category designated by a number 
adjacent to the intensity category letter. 

17. Quality level for Electrical Characteristics is 1000 parts per million. 

18. Typical specification for reference only. Do not exceed absolute maximum ratings. 
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HDSP-5500/-5600/-5700 SERIES 


X H O 

< o y 

5 H Q 
u. H S 
O Z D 

2SI 

bo:?? 

< z> < 

CE (J 5 



tp - PULSE DURATION - Msec 

Figure 6. Maximum Tolerable Peak Current vs. Pulse Duration — HDSP-5500 Series. 



Figure 7. Maximum Tolerable Peak Current vs. Pulse Duration — HDSP-5600 Series. 


l- LU 

< OC 
D 

igi 

XH-O 

<oy 

u. H- S 

< D < 



o 

a 




Figure 8. Maximum Tolerable Peak Current vs. Pulse Duration — HDSP-5700 Series. 
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HDSP-5500/-5600/-5700 SERIES 



0 10 20 30 40 5 0 60 70 8 0 90 100 

Ta - AMBIENT TEMPERATURE - “C 


R0J.A “ 525"C/W/Sea 



fl©j.A “ 770’C/W/SEG 


0 10 20 30 40 50 60 70 80 90 100 

Ta - AMBIENT TEMPERATURE - °C 


Figure 9. Maximum Aiiowabie Average Current per 
Segment vs. Ambient Temperature. Derating Based on 
Maximum Aliowed Thermal Resistance Values. LED 
Junction to Ambient on a per Segment Basis. Tj LED 
MAX = 105°C — HDSP-5500 Series. 


Figure 10. Maximum Allowable Average Current per 
Segment vs. Ambient Temperature. Derating Based on 
Maximum Allowed Thermal Resistance Values, LED 
Junction to Ambient on a per Segment Basis. Tj LED 
MAX = 105°C. — HDSP-5600 Series. 


R0J.A 770" C/W/SEG 


Re4_A >"B10‘‘C/W/SEG 



< HDSP-570P SERIES 
HDSP-5500 SERII^ 




!■■■■■■■■ 



0 10 20 30 40 50 60 70 80 90 100 

Ta - AMBIENT TEMPERATURE - “C 


0 10 20 30 40 50 60 70 80 90 100 

IPEAK - peak SEGMENT CURRENT - mA 


Figure 11. Maximum Allowable Average Current per 
Segment vs. Ambient Temperature. Derating Based on 
Maximum Allowed Thermal Resistance Values, LED 
Junction to Ambient on a per Segment Basis. Tj LED 
MAX = 105° C — HDSP-5700 Series. 


Figure 12. Relative Efficiency (Luminous Intensity per 
Unit Current) vs. Peak Segment Current. 



HDSP-5600 SERIES 


, HDSP-5700 
SERIES 



Vf - FORWARD VOLTAGE - V 


5 10 15 20 25 30 35 40 

be - DC CURRENT PER LED - mA 


Figure 13. Forward Current vs. Forward Voltage 
Characteristics. 


Figure 14. Relative Luminous Intensity vs. DC Forward Current. 
H DSP-5500/-5600/-5700 
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Electrical 

The HDSP-5300/-5500/-5600/-5700 series of display devices 
are composed of light emitting diodes, mXh the light from 
each LED optically stretched to form individual segments 
and decimal points. The -5300 series uses a p-n junction 
diffused into a GaAsP epitaxial layer on a GaAs substrate. 
The -5500 and -5700 series have their p-n junctions diffused 
into a GaAsP epitaxial layer on a GaP substrate. The -5600 
series use a GaP epitaxial layer on GaP. 

These display devices are designed for strobed operation. 
The typical forward voltage values, scaled from Figure 4 or 
13, should be used for calculating the current limiting resistor 
value and typical power dissipation. Expected maximum 
Vf values, for the purpose of driver circuit design and maxi¬ 
mum power dissipation, may be calculated using the 
following Vf MAX models: 

HDSP-5300 Series: 

Vf max = 1.55V+Ipeak (70) 

For: IpEAK ^ 5 mA 

H DSP-5500/-5700 Series: 

Vf max = 1.75V + IPEAK (380) 

For: IpEAK ^ 20 mA 
Vf max = 1.5V + Idc (450) 

For: 5 mA < Idc ^ 20 mA 

H DSP-5600 Series: 

Vf MAX = 2.0V + Ipeak (500) 

For: Ipeak > 5 mA 

Contrast Enhancement 

The objective of contrast enhancement is to provide good 
display readability in the end use ambient light. The concept 
is to employ both luminance and chrominance contrast 
techniques to enhance readibility by having the OFF- 
segments blend into the display background and the 
ON-segments stand out vividly against this same 
background. Therefore, these display devices are 
assembled with a gray package and matching encapsulating 
epoxy in the segments. 

Contrast enhancement may be achieved by using one of the 
following suggested filters: 

HDSP-5300: Panelgraphic RUBY RED 60 

SGL Homalite H100-1605 RED 

3M Louvered Filter R6610 RED or N0210 

GRAY 


HDSP-5500: Panelgrahpic SCARLET RED 65 or GRAY 10 
SGL Homalite H100-1670 RED or-1266 GRAY 
3M Louvered Filter R6310 RED or N0210 
GRAY 

HDSP-5600: Panelgraphic GREEN 48 

SGL Homalite H100-1440 GREEN 

3M Louvered Filter G5610 GREEN or N0210 

GRAY 

HDSP-5700: Panelgraphic YELLOW 27 or GRAY 10 

SGL Homalite H100-1720 AMBER or -1266 
GRAY 

3M Louvered Filter A5910 AMBER or N0210 
GRAY 

Mechanical 

To optimize device optical performance, specially deve¬ 
loped plastics are used which restrict the solvents that may 
be used for cleaning. It is recommended that only mixtures 
of Freon (F113) and alcohol be used for vapor cleaning 
processes, with an Immersion time in the vapors of less than 
two (2) minutes maximum. Some suggested vapor cleaning 
solvents are Freon TE, Genesolve DI-15 or DE-15. Arklone A 
or K. A 60° C (140° F) water cleaning process may also be 
used, which includes a neutralizer rinse (3% ammonia solu¬ 
tion or equivalent), a surfactant rinse (1 % detergent solution 
or equivalent), a hot water rinse and a thorough air dry. 
Room temperature cleaning may be accomplished with 
Freon T-E35 orT-P35, Ethanol, Isopropanol or water with a 
mild detergent. 

Such cleaning agents from the ketone family (acetone, 
methyl ethyl ketone, etc.) and from the chlorinated hydro¬ 
carbon family (methylene chloride, trichloroethylene, 
carbon tetrachloride, etc.) are not recommended for clean¬ 
ing LED parts. All of these various solvents attack or dissolve 
the encapsulating epoxies used to form the packages of 
plastic LED devices. 
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Features 


• 20 mm (0.8”) DIGIT HEIGHT 
Viewable Up to 10 Metres (33 Feet) 

• CHOICE OF FOUR COLORS 

Red Yellow 

High Efficiency Red Green 

• EXCELLENT CHARACTER APPEARANCE 
Evenly Lighted Segments 

Wide Viewing Angle 

Mitered Corners on Segments 

Grey Package Provides Optimum Contrast 

• CATEGORIZED FOR LUMINOUS INTENSITY; 
YELLOW AND GREEN CATEGORIZED 

FOR COLOR 

Use of Like Categories Yields a Uniform Display 

• 1C COMPATIBLE 

• MECHANICALLY RUGGED 



Description 


The HDSP-3400/-3900/-4200/-8600 Series are very large 
20 mm (0.8 in.) LED seven segment displays. Designed for 
viewing distances up to 10 metres (33 feet), these single 
digit displays provide excellent readability. 

These devices utilize a standard 15.24 mm (0.6 in.) dual in 
line package configuration that permits mounting on PC 


boards or in standard 1C sockets. Requiring a low forward 
voltage, these displays are inherently 1C compatible, 
allowing for easy integration into electronic instru¬ 
mentation, point-of-sale terminals, TVs, weighing scales, 
and digital clocks. 


Devices 


Fart Number 

HDSP-340Q 

HDSP-3401 

HDSP-3403 

HDSP-3406 

HDSP-3406 

HDSP-mo 

HDSP-3901 

HDSP-3903 

HDSP-3305 

HDSP-3906 

HDSP-4200 

HD8P-4201 

HDSP-4203 

HDSP-4205 

HDSP-4206 

HDSP-8600 

HDSP-8601 

HDSP-8603 

HD$P-8605 

HDSP^OS 


High Efficiency Red 


High Performance Green 


_ DesciipliOfi _ 

Common Anode Left Hand Decimal 
Common Anode Bight Hand Decimal 
Common Cathode Right Hand Decimal 
Common Cathode Left Hand Decimal 
Univeraal Overflow ±1 Bight Hand Decimal 
Common Anode Left Hand Decimal 
Common Anode Bight Hand Decimal 
Common Cathode Bight Hand Decimal 
Common Cathode Left Hand Decimal 
Universal Dverflovy ±1 Right Hand Decimal 
Common Anode Left Hand Decimal 
Common Anode Right Hand Decimal 
Common Cathode Right Hand Decimal 
Common Cathode Left Hand Decimal 
Universal Overflow ±1 Bight Hand Decimal 
Common Anode Left Hand Decimal 
Common Anode Right Hand Decimal 
Common Cathode Bight Hand Decimal 
Common Cathode Left Hand Decimal 
Universal Overflow ±1 


Package 

Drawing 

A 

B 

C 

D 

E 
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Package Dimensions (3900/4200 Series) 


17 T 13.08 

16 10.16 (0.515) 

(0.400) I 


27.69 ± 0.25 
(1.090 ± 0.010) 



—7 

-^ 

1 

3 


Ji 


j_[ 


-J U- ^-27 

(0.050) 

I ]■ 

(tl-CHARACTER 

L-package 

FRONT VIEW A,D 


I 1.27 
“ (0.050) 


-CHARACTER 

-PACKAGE 



19.96 MAX. _ 
(0.786 MAX.) 


6.1 MIN. 
(0.240 MIN.) 



' LUMINOUS 

INTENSITY 
CATEGORY- 

COLOR 

-T bin( 7) r—- 

8.38 ± 0.25 

(0.330 ± 0.010) hs. 


15.24 ±0.25 
(0.600 ± 0.010) 


FRONT VIEW B,C 


PACKAGE—* 

FRONT VIEW E 


23 ^PIN2AND17 

2.54 ± 0.25 
( 0.100 ± 0 . 010 ) 


■—DATE CODE 16 NO PIN 

END VIEW SIDE VIEW ” 

NOTES: '' - 1 

1. Dimensions in millimeters and (inches). 4. Unused dp position. 

2. All untoleranced dimensions are for reference only. 5. See Internal Circuit Diagram 



Funciton j 


A 3400/3900/ 

B 3401/3901/ 

C 3403/3903/ 

D 3405/3905/ 

E 3406/3908/ 

Pin 

4200/0600 

4201/8601 

4203/8603 

4205/8605 

4^/i60$ 

1 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

2 

CATHODE a 

CATHODE a 

ANODE a 

ANODE a 

CATHODE a 

3 

CATHODE f 

CATHODE I 

ANODE f 

ANODE f 

ANODEd 

4 

ANODE^^^* 

ANODE'21 

CATHODE*®* 

CATHODE*®* 

CATHODE d 

5 

CATHODE e 

CATHODE a 

ANODE e 

ANODE e 

CATHODE C 

6 

ANODE'lf 

ANODES^' 

CATHODE*®* 

CATHODE*®* 

CATHODE B 

7 

CATHODE dp 

NO. CONNEC 

NO. CONNEC 

ANODE dp 

ANODE e 

$ 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

CATHODE dp 

0 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

10 

NO PIN 

CATHODE dp 

ANODE dp 

NO PIN 

ANODE dp 

t1 

CATHODE d 

CATHODE d 

ANODE d 

ANODE d 

CATHODE dp 

12 

ANOOE*^* 

ANODEt^l 

CATHODE*®* 

CATHODE'®' 

CATHODE d 

13 

CATHODE c 

CATHODE c 

ANODE d 

ANODE (5 

ANODE P 

14 

CATHODE g 

CATHODE g 

ANODE 9 

ANODE 9 

ANODE c 

16 

CATHODE b 

CATHODE b 

ANODE b 

ANODE b 

ANODE 3 

16 i 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

17 j 

ANOOE»! 

ANODE'»i 

CATHODE*®* 

CATHODE*®* 

CATHODE3 

18 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

NO PIN 


3. Redundant anodes. 


Redundant Cathodes. 


7. For HDSP-4200/-8600 Series product only. 

8. See part number table for LHDP and 
RHDP designation. 



Absolute Maximum Ratings 

-3400 Series 

-3000/-4200 

Series 

— 

-8600 Series 

Average Power per Segment or DP (Ta = 25° 

120 mW 

105 mW 

105 mW 

Operating Temperature Range 

-4D°Cto-f85°C 

-40° C to+85° C 

-20°CtO +85° C 

Storage Temperature Range 

^S-^Cto -FIOO^C 

-55° C to+100° C 

-55°Cto+100°C 

Peak Forward Current per Segment or DP (Ta - 25°C, 
Pulse Width -1.2 ms)P^I 

200 mA 

185 mA 

90 mA 

DC Forward Current per Segment or DP (Ta "= 25°C)i^l 

50 mA 

40 mA 

30 mA 

Reverse Voltage per Segment or DP 

3.0 V 

3.0 V 

3.0 V 

Lead Soldering Temperature (1.6 mm 11/6 tn.) Below 
Seating Plane) 

260° C tor 3 sec. 

260°Cfor3sec. 

260° C lor 3 sec. 


Notes: 

9. See Power Derating Curves (see Figure 2 for -3400 Series, Figure 7 for -3900/-4200 Series, and Figure 12 for -8600 Series). 

10. For operation of-8600 series to-40°C consult Optoelectronics division. 

11. See appropriate curves to establish pulsed operating conditions (see Figure 1 for -3400 Series, Figure 6 for -3900/-4200 Series, 
Figure 11 for-8600 Series). 
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Electrical/Optical Characteristics at Ta = 25° C 

RED HDSP-3400 SERIES 


Descriptron 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Units 

Luminous intensHy/Segment 
(Digit Average) {12,13] 

Iv 

If- 20 mA 

500 

1200 


MCd 

Peak Wavelength 

XpeaK 



655 


nm 

Dominant Wavelength {i'll 

Xd 



640 


nm 

Forward Voltage, any Segment or 

Vf 

If- 20 mA 


1,6 

2.0 

V 

Reverse Voltage, any Segment or 

Vr 

lR-100 ptA 

3.0 

20.0 


V 

Temperature Coefficient of 

Forward Voltage 

AVf/°C 

If - 20 mA 


-1.5 


mV/^C 

Thermal Resistance LED Junction-to-Pin 

R0J-PIN 



375 


°c/w/ 

Seg 


HIGH EFFICIENCY RED HDSP-3900 SERIES 


Description 

Symbol 

Test Condition 

WIin. 

Typ. 

Max. 

Units 

Luminous Intenslty/Segment 

(Digit Average) 3] 

Iv 

100 mA Pk; 1 of 5 
Duty Factor 

3350 

7000 


MCd 

20 mA DC 


4800 


Peak Wavelength 

XPEAK 



635 


nm 

Dominant Wavelength(Digit Average) 

Xd 



626 


nm 

Forward Voltage, any Segment or DPii^l 

Vf 

iF«=100 mA 


2.6 

3.5 

V 

Reverse Voltage, any Segment or DP f 7] 

Vr I 

|R«=100 fiA 

3,0 

25.0 


V 

Temperature Coefficient of 

Forward Voltage 

AVf/^C 

If- 100 mA 


-1,1 


mvrc 

Thermal Resistance LED Junction-to-Pin 

RSj-PIN 



375 


^om 

Seg 


YELLOW HDSP-4200 SERIES 


Description 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Units 

Luminous Intensity/Segment 
(Digit Average) 112.13) 

Iv 

100 mA Pk; 1 of 5 
Duty Factor 

2200 

7000 


jucd 

20 mA DC 


3400 


Peak Wavelength 

Xpeak 



583 


nm 

Dominant Wavelength li'i i^l (Digit Average) 

Xd 


581.5 

586 

692.5 

nm 

Forward Voltage, any Segment or DPfi^l 

Vf 

If- 100 mA 


2.6 

3,5 1 

V 

Reverse Voltage, any Segment or DPI1^.171 

Vr 

Ir —100 fxA 

3.0 

25.0 


V 

Temperature Coefficient of 

Forward Voltage 

AVpAC 

If- 100 mA 


-1.1 


mV/°C 

Thermal Resistance LED Junction-to-Pin 

R0J-PIN . 

i 


375 


“C/W/ 

Seg 
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(NORMALIZED AT 20mA) 


HIGH PERFORMANCE GREEN HDSP-8600 SERIES 


Description 

Symbol 

Test Condition 

Min. 

Typ. 


Units 

Luminous Intensity/Segment 

(Digit Average) n 2,13] 

Iv 

60 mA Pk; 1 of 5 
Duty Factor 


1960 


^cd 

10 mA DC 

710 

1500 


Peak Wavllpngth 

Apeak 



566 


nm 

Dominant Wavelength(Digit Average) 

iAd 



iii*i 

W 

nm 

Forward Voltage, any Segment or DPPS] 

Vp 

If- 10 mA 


2^1 


V 

Reverse Voltage, any Segment or DPP^h7| 

Vr 

lR-100 M 

3.0 

50.0 


V 

Thermal Resistance LED Junction-to-Pin 

R^j-PIn 

_ 1 



375 


“C/W/ 

«:if9 


Notes: 

12. Case temperature of the device immediately prior to the intensity measurement is 25° C. 

13. The digits are categorized for luminous intensity with the intensity category designated by a letter on the side of the package. 

14. The dominant wavelength, Ad, is derived from the CIE chromaticity diagram and is that single wavelength which defines the 
color of the device. 

15. The yellow and green displays are categorized as to dominant wavelength with the category designated by a number adjacent 
to the intensity category letter. 

16. Quality level for electrical characteristics is 1000 parts per million. 

17. Typical specification for reference only. Do not exceed absolute maximum ratings. 


HDSP-3400 SERIES 






Ta-AMBIENT TEMPERATURE-°C 


Figure 1. Maximum Allowable Peak Current vs. Pulse Duration 


Figure 2. Maximum Allowable DC 
Current per Segment vs. Ambient 
Temperature 



Figure 3. Relative Efficiency (Luminous 
Intensity per Unit Current) vs. Peak 
Segment Current 


Figure 4. Peak Forward Segment 
Current vs. Peak Forward Voltage 


Figure 5. Relative Luminous Intensity 
vs. DC Forward Current 































'peak max ratio of maximum operating peak 


HDSP-3900/-4200 SERIES 



Figure?. Maximum 
per Segment vs. Am 



































If - FORWARD CURRENT - mA Idc MAX - MAXIMUM DC CURRENT 


HDSP-8600 SERIES 



Figure 11. Maximum Aliowed Peak Current vs. Pulse Duration 



qU-J -1-1-i_t_I_I_UU_L_L.-J 

0 10 20 30 40 50 60 70 80 90 100 110 120 

Ta - AMBIENT TEMPERATURE - “C 


Figure 12. Maximum Allowable DC Current 
per Segment vs. Ambient Temperature 



IpEAK - peak current per led - mA 

Figure 13. Relative Efficiency (Luminous 
intensity per Unit Current) vs. Peak 
Segment Current 



Vf - FORWARD VOLTAGE - V 


Figure 14. Peak Forward Segment Current vs. 
Peak Forward Voltage 



Idc - DC CURRENT PER LED - mA 


Figure 15. Relative Luminous intensity vs. 
DC Forward Current 
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Electrical 


Mechanical 


These display devices are composed of eight light emitting 
diodes, with light from each LED optically stretched to form 
individual segments and a decimal point. 

These display devices are designed for strobed operation. 
The typical forward voltage values, scaled from Figure 4, 9, 
or 14 should be used for calculating the current limiting res¬ 
istor value and typical power dissipation. Expected maxi¬ 
mum Vf values, for the purpose of driver circuit design 
and maximum power dissipation, may be calculated using 
the following Vp MAX models: 

HDSP-3400 Series Vf MAX = 1.55 V + Ipeak (70) 

For: IpEAK > 5 mA 

HDSP-3900/-4200 Series Vf MAX = 2.15 V + Ipeak (13;50) 
For: If > 30 mA 

VfMAX = 1.9V+Idc (21.80) 
For: 10 mA < If ^ 30 mA 

HDSP-8600 Series Vf MAX = 2.0 V + Ipeak (500) 

For: Ipeak > 5 mA 


Temperature derated strobed operating conditions are 
obtained from Figures 1,6, or 11 and 2, 7, or 12. Figures 1, 
6, and 11 relate pulse duration (tp), refresh rate (f), and the 
ratio of maximum peak current to maximum dc current 
(Ipeak MAX/Idc MAX). Figures 2, 7, and 12 present the 
maximum allowed dc current vs. ambient temperature. 
Figures 1, 6, and 11 are based on the principle that the 
peak junction temperature for pulsed operation at a speci¬ 
fied peak current, pulse duration and refresh rate should 
be the same as the junction temperature at maximum DC 
operation. Refresh rates of 1 kHz or faster minimize the 
pulsed junction heating effect of the device resulting in the 
maximum possible time average luminous intensity. 

The time average luminous intensity can be calculated 
knowing the average forward current and relative effi¬ 
ciency characteristic, t^Ipeak, of Figures 3, 8, or 13. Time 
average luminous intensity for a device case temperature 
of 25° C, Iv (25° C), is calculated as follows: 


Iv (25° C) = 


Iavg 

Iavg Test 
Condition 


[^ipeak] ['V °ATA sheet] 


Example: For HDSP-4200 series 

t^ipeak ~ 1.00 at IpEAK — 100 mA. For DF — 1/5. 


Iv (25° C) ^ 


20 mA 


20 mA 


[1.00] [7.0 mcd] = 7.0 mcd/ 
segment 


The time average luminous intensity may be adjusted for 
operating junction temperature by the following exponen- 
tial equation: ,, = Iv (25°C) elk(Tj / 25»C)| 

where Tj = Ta + Pd * R0j-a 


Device 

K 

-3400 

-0.0188/“ C 

-3900 

-0.0131/^C 

-4200 

-0.0112/°C 

-8600 

-0.0044/° C 


These devices are constructed utilizing a lead frame in a 
standard DIP package. The LED dice are attached directly 
to the lead frame. Therefore, the cathode leads are the 
direct thermal and mechanical stress paths to the LED dice. 
The absolute maximum allowed junction temperature, 
Tj MAX, is 105°C. The maximum power ratings have been 
established so that the worst case Vf device does not 
exceed this limit. 

Worst case thermal resistance pin-to-ambient is 400° C/ 
W/Seg when these devices are soldered into minimum 
trace width PC boards. When installed in a PC board that 
provides R0pin-a less than 400°C/W/Seg these displays 
may be operated at higher average currents as shown in 
Figure 2. 


Optical 

The radiation pattern for these devices is approximately 
Lambertian. The luminous sterance may be calculated 
using one of the two following formulas. 


Lv(cd/m2) = 


Iv(cd) 
A( m2) 


Lv(footlamberts) = 


TrIvICd) 

A(ft2) 


Area/Seg. 

Area/Seg. 

!ii.2 

14.9. 

0.0231 


Contrast Enhancement 

The objective of contrast enhancement is to optimize dis¬ 
play readability. Adequate contrast enhancement can be 
achieved in indoor applications through luminous contrast 
techniques. Luminous contrast is the observed brightness 
of the illuminated segment compared to the brightness of 
the surround. Appropriate wavelength filters maximize lum¬ 
inous contrast by reducing the amount of light reflected 
from the area around the display while transmitting most of 
the light emitted by the segment. These filters are described 
further in Application Note 1015. 

Chrominance contrast can further improve display reada¬ 
bility. Chrominance contrast refers to the color difference 
between the illuminated segment and the surrounding area. 
These displays are assembled with a gray package and 
untinted encapsulating epoxy in the segments to improve 
chrominance contrast of the ON segments. Additional con¬ 
trast enhancement in bright ambients may be achieved by 
using a neutral density gray filter such as Panelgraphic 
Chromafilter Gray 10, or 3M Light Control Film (louvered 
film). 
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SEVEN SEGMENT DISPLAYS FOR 

WL^ HEWLETT HIGH LIGHT AMBIENT CONDITIONS 

mUfSm liACK/iRO -- 

HIGH EFFICIENCY RED HDSP-353Q/-3730A5530A3900 SERIES 
#LLdW HDSP-4030|-4130A5730A4200 SERIES 

TECHNICAL DATA JANUARY 1986 


Features 

• HIGH LIGHT OUTPUT 

Typical Intensities of up to 7.0 mcd/seg at 
100 mA pk 1 of 5 duty factor. 

• CAPABLE OF HIGH CURRENT DRIVE 
Excellent for Long Digit String Muitiplexing 

• FOUR CHARACTER SIZES 

7.6 mm, 10.9 mm, 14.2 mm, and 20.3 mm 

• CHOICE OF TWO COLORS 
High Efficiency Red 
Yeilow 

• EXCELLENT CHARACTER APPEARANCE 
Evenly Lighted Segments 

Wide Viewing Angie 

Grey Body for Optimum Contrast 

• CATEGORIZED FOR LUMINOUS INTENSITY; 
YELLOW CATEGORIZED FOR COLOR 

Use of Like Categories Yields a Uniform Display 

• 1C COMPATIBLE 

• MECHANICALLY RUGGED 


Devices 



Description 


The HDSP-3530/-3730/-5530/-3900 and HDSP-4030/-4130/ 
-5730/-4200 are 7.6 mm, 10.9 mm/14.2 mm/20.3 mm high 
efficiency red and yellow displays designed for use in high 
light ambient condition. The four sizes of displays allow for 
viewing distances at 3, 6, 7, and 10 meters. These seven 
segment displays utilize large junction high efficiency LED 
chips made from GaAsP on a transparent GaP substrate. 
Due to the large junction area, these displays can be driven 
at high peak current levels needed for high ambient 
conditions or many character multiplexed operation. 

These displays have industry standard packages, and pin 
configurations and ±1 overflow display are available in all 
four sizes. These numeric displays are ideal for applications 
such as Automotive and Avionic Instrumentation, Point of 
Sale Terminals, and Gas Pump. 


Part No. HOSP- 

Color 

Description 

Package 

Drawing 

3530 


7.6 mm Common Anode Left Hand Decimal 

A 

3531 

High Efficiency Red 

7.6 mm Common Anode Right Hand Decimal 

B 

3533 

7.6 mm Common Cathode Right Hand Decimal 

C 

3536 


7.6 mm Universal Overflow ±1 Right Hand Decimal 

D 

4030 


7.6 mm Common Anode Left Hand Decimal 

A 

4031 

i I j^t A f 

7.6 mm Common Anode Right Hand Decimal 

B 

4033 

Y61I0W 

7.6 mm Common Cathode Right Hand Decimal 

C 

4036 


7.6 mm Universal Overflow ±1 Right Hand Decimal 

D 


Note; Universal pinout brings the anode and cathode of each segment’s LED out to separate pins. See internal diagrams D and H. 



7-127 















Devices 


Part No* 

Coior 


Package 

HDSP 

Description 

Drawing 

3730 


10.9 mm Common Anode Left Hand Decimal 

E 

3731 

High Efficiency Red 

10.9 mm Common Anode Right Hand Decimal 

F 

3733 

10.9 mm Common Cathode Right Hand Decimal 

G 

3736 


10.9 mm Universal Overflow ±1 Right Hand Dec. 

H 

4130 


10.9 mm Common Anode Left Hand Decimal 

E 

4131 

Yellow 

10.9 mm Common Anode Right Hand Decimal 

F 

4133 

10.9 mm Common Cathode Right Hand Decimal 

G 

4136 


10.9 mm Universal Overflow ±1 Right Hand Dec. 

H 

5531 


14.2 mm Common Anode Right Hand Decimal 

I 

5533 

High Efficiency 

14.2 mm Common Cathode Right Hand Decimal 

J 

5537 

Red 

14.2 mm Overflow ±1 Common Anode 

K 

5538 


14.2 mm Overflow ±1 Common Cathode 

L 

5731 


14.2 mm Common Anode Right Hand Decimal 

I 

5733 

Yellow 

14.2 mm Common Cathode Right Hand Decimal 

J 

5737 

14.2 mm Overflow ±1 Common Anode 

K 

5738 


14.2 mm Overflow ±1 Common Cathode 

L 

3900 


20.3 mm Common Anode Left Hand Decimal ; 

M 

3901 


20.3 mm Common Anode Right Hand Decimal 

N 

3903 

High Efficiency Red 

20.3 mm Common Cathode Right Hand Decimal 

O 

3905 I 

1 

20.3 mm Common Cathode Left Hand Decimal 

P 

3906 


20.3 mm Universal Overflow ±1 Right Hand Decimal 

Q 

4200 


20.3 mm Common Anode Left Hand Decimal 

M 

4201 


20.3 mm Common Anode Right Hand Decimal 

N 

4203 

Yellow 

20.3 mm Common Cathode Right Hand Decimal 

0 

4205 


20.3 mm Common Cathode Left Hand Decimal 

P 

4206 


20.3 mm Universal Overflow ±1 Right Hand Decimal 

Q 


Note: Universal pinout brings the anode and cathode of each segment’s LED out to separate pins. See internal diagram Q. 


Absolute Maximum Ratings (All Products) 


Average Power per Segment 
or DP (Ta = 25°C) 

Peak Forward Current per Segment 
or DP (Ta = 25°C)I1I 

DC Forward Current per Segmenti2i 
or DP (Ta = 25°C) 

Operating Temperature Range 
Storage Temperature Range 
Reverse Voltage per Segment or DP 

Lead Solder Temperature 

(1.59 mm [1/16 inch] below seating plane) 


105 mW 
135 mA 

(Pulse Width = 0.16 ms) 
40 mA 

-40°C to +85° C 
-55°Cto +100° C 
3.0V 

260° C for 3 sec. 


Notes: 

1. See Figure 1 to establish 
pulsed operating conditions. 

2. Derate maximum DC cur¬ 
rent above Ta = 25° C at 
.50 mA/°C per segment, see 
Figure 2. 
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Package Dimensions (HDSP-3530/4030 Series) 



19.05 ^ 0.25 
(.750 ‘ .010) 



4.19 (.165) H- H "*- 

5.08 J^._J 

(. 200 ) ■ 1 ^ \ 


LUMINOUS 
INTENSITY 
CATEGORY ^ 


12 

11 

10 

r 

7.11 

(.290) 

i 

9 


8 

R.H.D.P. 

Note 4 

0.25 




FUNCTION 

1 

PIN 

A 

•3530/-4030 

B 

-3531/-4031 

C 

-3533/-4033 

D 

-3536/-4036 

1 

CATH0DE.a 

CATHODEa 

NO PIN 

ANODE-d 

2 

CATHODEf 

CATHODEf 

CATHODE 

NO PIN 

3 

ANODEI3I 

ANODE13I 

ANODE-f 

CATHODE-d 

4 

NO PIN 

NO PIN 

anode-9 

CATHODE-c 

5 

NO PIN 

NO PIN 

ANODE-e 

CATHODE-e 

6 

CATHODE-dp 

NO CONN.15I 

ANODE-d 

ANODE-e 

7 

CATHODE-e 

CATHODE-e 

NO PIN 

ANOOE-c 

8 

CATHODEkI 

CATHOOE-d 

NO PIN 

ANODE-dp 

9 

NO CONN.I5) 

CATHODE-dp 

CATHODEltel 

NO PIN 

10 

1 CATHODE.C 

CATHODE-c 

ANODE-Kfp 

CATHODE-dp 

11 

CATHODE-9 

CATHODE-g 

ANODE-c 

CATHODE-b 

12 

NO PIN 

NO PIN 

ANODE-b 

CATHODE-a 

13 

f CATHODE-b 

CATHODE-b 

ANODE-a 

ANODE-a 

14 

anodeoi 

ANODE(3l 

NO PIN 

ANODE-b 1 


COLOR BIN 
NOTE 7 \ 


19.05 ± 0.25 
(.750 i .010) 



LUMINOUS 

INTENSITY- 

CATEGORY 



19.05 ± 0.25 
(.750 ± .010) 



2.54 '-0.51 

(. 100 ) (. 020 ) 


Package Dimensions (HDSP-3730/4130 Series) 


im 

lOXt 


10.92 (.430) 4 + 

I 5 


3.18 (.125) 

I 


LJ<': * 

dl -S -L 

' l\ 8 3.18 (.125) 


XI 

1 


2 

3 

± 0.25 
± .010) ^ 
5 


6 

^ o U_a 

7 

: .\,: 


R.H.D.P. 
■>- 5.21 (.205) 


F,G 

FRONT VIEW 


_12.70 (.500)_ 
MAX. 



5.33 6.35 

(. 210 ) (. 250 ) 


LUMINOUS 

INTENSITY^ 

CATEGORY 


19.05 ± 0.25 
(.750 ± .010) 


1.52 

COLOR (.060) 




FUNCTION j 

PIN 

E F 

-3730/-4130 -3731/-4131 

CATHODE-a CATHODE-a 

G 

-3733/-4133 

H 

-3736/-4136 

1 

ANODE-a 

CATHODE-d 

2 

CATHODEf 

CATHODEf 

ANODE-f 

ANODE-d 

3 

ANODE 131 

ANODE 13) 

CATHODE 161 

NO PIN 

4 

NO PIN 

NO PIN 

NO PIN 

CATHODE-c 

5 

NO PIN 

NO PIN 

NO PIN 

CATHODE-e 

6 

CATHODE-dp 

NO CONN.IS) 

NO CONN.15) 

ANODE-e 

7 , 

CATHODE-e 

CATHODE-e 

ANODE-e 

ANODE-c 

8 

CATHODE-d 

CATHODE-d 

ANODE-d 

ANODE-dp 

9 

NOCONN.lSl 

CATHODE-dp 

ANODE-dp 

CATHODE-dp 

10 

CATHODE-c 

CATHODE-c 

ANODE-c 

CATHODE-b 

11 

CATHODE-9 

1 CATHODE-g 

ANODE-g 

CATHODE-a 

12 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

13 

CATHODE-b 

CATHODE-b 

1 ANODE-b 

ANODE-a 

14 : 

ANOOE13J 

ANODE131 

j CATHODE 161 

ANODE-b 
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Package Dimensions (5530/5730 Series) 


FRONT VIEWI,J 


TOP END VIEW I,J, K, L 



10 LUMINOUS 
INTENSITY 
CATEGORY 



-COLOR BIN (NOTE 7), 

.51 I 

(. 020 ) 

TYP- 1 I 




1 5531 

4 5533 

K 5537 

L 5538 

1 

CATHODE e 

ANODE e 

CATHODEc 

ANODE c 

2 

CATHODEd 

ANODE d 

ANODE c, d 

CATHODE 
c, d 

3 

an6de<3i 

CATHODE 

CATHODE b 

ANODE b 

4 

CATHODE « 

ANODE c 

ANODE 3. b 
OP 

CATHODE 
a, b, DP 

5 

CATHODE 

DP 

ANODE OP 

CATHODE 

DP 

ANODE DP 

6 

CATHODE h 

ANODE b 

CATHODE 3 

ANODE a 

7 

CATHODE a 

ANODE a 

ANODE a, b, ^ 
OP 

CATHODE 
a* b. DP 

8 

ANODe(^* 

CATHODE<6) 

ANODE c, d 

CATHODE 

c.d 

9 

CATHODE f 

ANODE f 

CATHODE d 

ANODE d 

10 

CATHODE g 

ANODE g 

NO PIN<5I 

NO PIn!^’ 


FRONTVIEWK, L SIDE VIEW I, J, K, L 


Package Dimensions (3900/4200 Series) 

-1.07 L_ ' -i h— 

n (0.436) r (- 


17 T 13.08 

16 10-16 (0.515) 

(0.400) I 


27.69 ± 0.25 
(1.090 ± 0.010) 



+- 

•f 

■P 

L 

iJ 

7 

1 

^ ri? 


h 

^ u 

/ 

U 

+ 

/ 



iU- 

i 


6.1 MIN. 
(0.240 MIN. 


(f. ^character 

(-PACKAGE 

FRONT VIEW M,P 

IQ Qfi MAV . COLOR BIN'^^ 


19.96 MAX. 
(0.786 MAX.) 


LUMINOUS 

INTENSITY-] 

CATEGORY 



8.38 ± 0.25 ^ 
(0.330 ± 0.010) 


JUo .3 


15.24 ± 0.25 
(0.600 ± 0.010) 


'-PACKAGE 

FRONT VIEW N,0 


?. 

PACKAGE—! 

FRONT VIEW Q 


I (0.200) 

^PIN 2 AND 17 


2.54 ± 0.25 

( 0.100 ± 0 . 010 ) 



Puncllon 1 


M 

N 

o 

P 

Q 

pm 

3900/4200 

3901/4201 

3903/4203 

3905/4205 

3906/4206 

1 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

2 

CATHODE a 

CATHODE a 

ANODE a 

ANODE a 

CATHODE a 

3 

CATHODE f 

CATHODE f 

ANODE 1 

ANODE t 

ANODE d 

4 

ANODE<^< 

ANODE‘*f 

CATHODE'®! 

CATHODE*®' 

CATHODE d 

6 

CATHODE e 

CATHODE e 

ANODE 0 

ANODE p 

CATHODE c 

6 

ANODE^^l 

ANOOH'^' 

CATHODE*®! 

CATHODE*®* 

CATHODE e 

7 

CATHODE dp 

NO, CONNEC. 

NO- CONNEC, 

ANODE dp 

ANODEe 

0 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

CATHODE dp 

9 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

10 

NO PIN 

CATHODE dp 

ANODE dp 

NO PIN 

ANODE dp 

11 

CATHODE d 

CATHODE d 

ANODE d 

ANODE d 

CATHODE dp 

12 1 

ANOOE*^> 

ANODE 

cathode!®! 

CATHODE*®' 

CATHODE p 

13 ; 

CATHODE c 

CATHODE C 

ANODE c 

ANODE c 

ANODE b 

14 

CATHODE g 

CATHODE g 

ANODE g 

ANODE g 

ANODE c 

15 

CATHODE b 

CATHODEb 

ANODE b 

anode b 

ANODE a 

16 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

17 

ANODE'^l 

anode'^5 

CATHODE*®! 

CATHODE*®! 

CATHODE a 

18 

NO PIN 

NO PIN 

NO PIN 

NO PIN 

NO PIN 


I—DATE CODE 16 NO PIN NO PIN NO PIN NO PIN NO PIN 

END VIEW M, N, O, P, Q SIDE VIEW M N O P Q anode'^i anods'^’ CATHODe*^' cathode'^ cathodes 

NOTES- ^ ^ OIUPC vi-cvw r, i8 NO PIN [ NO PIN { NO PIN jNO PIN j NO PIN 

1. Dimensions in millimeters and (inches). 4. Unused dp position. 7. For HDSP-4030/-4130/-5730/-4200 Series product only. 

2. All untoleranced dimensions are for reference only. 5. See Internal Circuit Diagram. 8. See part number table for LHDP and RHDP designation. 

3. Redundant anodes. 6. Redundant Cathodes. 
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Internal Circuit Diagram (HDSP-3550/4030 Series) 
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internal Circuit Diagram (HDSP-3900/4200 Series) 



M N O P Q 


Electrical/Optical Characteristics at = 25°c 


Parameter 

Symbol 

Device 

HDSP- 

Test Condition 

Min 

Typ 

Max 

Units 



3530 


2200 

7100 



Luminous Intensity/ 

fv 

3730 

100 mA Pk; 1 of 5 

3350 

10860 


MCd 

Segmentf»^'<f5i 


5530 

Duty Factor 

2200 

6000 



(Digit Average) 


3900 


2200 

7000 : 





3530 



4970 





3730 

20 mA DO 


7600 


fxcd 



5530 



5000 





3900 



4800 





4030 


1500 

4500 





4130 

100 mA Pk; 1 of 5 

1500 

5000 


jucd 



6730 

Duty Factor 

2200 

5500 





4200 


2200 

7000 





4D30 



2200 





4130 

20 mA DC 


2500 


jucd 



5730 



2800 





4200 



3400 



Peak Wavelength 

XpEAK 

3530/3730/ 



635 


nm 



5530/3900 








4030/4130/ 



563 ^ 


nm 



5730/4200 






Dominant Wavelengthni.i2| 

Xd 

3530/3730/ 



626 



(Digit Average) 


5630/3900 








4030/4130/ 


581.6 

586 

692.5 

nm 



5730/4200 






Forward Voltage/Segment or 

Vf 


||||||[||^^ 




■■I 

Reverse Voltage/Segment or 

Vr 






HDHi 

Temp. Coeff> of Vp/Seg or D.P. 

AVf/°C 

All Devices 

If 100 mA 


msm 

hh 

mV/°C 

Thermal Resistance 


3530/4030/ 



282 


-’C/W/Seg 

LED Junction-to-pln 


3730/4130 






i 


5530/6730 



346 


^’C/W/Seg 



3900/4200 



375 


^C/W/Seg 


Notes: 

9. Case temperature of the device immediately prior to the intensity measurement is 25® C. 

10. The digits are categorized for luminous intensity with the intensity category designated by a letter on the side of the package. 

11. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and is that single wavelength which defines the color 
of the device. 

12. The yellow displays are categorized as to dominant wavelength with the category designated by a number adjacent to the 
intensity category letter. 

13. Quality level for electrical characteristics is 1000 parts per million. 

14. Typical specification for reference only. Do not exceed absolute maximum ratings. 
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Electrical 

These display devices are composed of eight light emitting 
diodes, with light from each LED optically stretched to form 
individual segments and a decimal point. 

The devices utilize LED chips which are made from GaAsP 
on a transparent GaP substrate. 

These display devices are designed for strobed operation. 
The typical forward voltage values, scaled from Figure 4 
should be used for calculating the current limiting resistor 
value and typical power dissipation. Expected maximum Vp 
values, for the purpose of driver circuit design and maxi¬ 
mum power dissipation, may be calculated using the 
following Vp MAX models: 

Vp MAX = 2.15V + IPEAK (13.50) 

For: Ip > 30 mA 

Vp MAX = 1.9V+ Idc (21.80) 

For: 10 mA < Ip < 30 mA 

Temperature derated strobed operating conditions are 
obtained from Figures 1 and 2. Figure 1 relates pulse 
duration (tp), refresh rate (f), and the ratio of maximum peak 
current to maximum dc current (Ipeak MAX/Idc MAX). 
Figure 2 presents the maximum allowed dc current vs. 
ambient temperature. Figure 1 is based on the principle 
that the peak junction temperature for pulsed operation at 
a specified peak current, pulse duration and refresh rate 
should be the same as the junction temperature at 
maximum DC operation. Refresh rates of 1 kHz or faster 
minimize the pulsed junction heating effect of the device 
resulting in the maximum possible time average luminous 
intensity. 

The time average luminous intensity can be calculated 
knowing the average forward current and relative ef¬ 
ficiency characteristic, t? I peak- of Figure 3. Time average 
luminous intensity for a device case temperature of 25° C, Iv 
(25° C), is calculated as follows: 

Iv (250 0 = rj^l [-Jipeak] [Iv data sheet] 

[20 mAj 

Example: For HDSP-4030 series 

i?ipeak ~ Ipeak = 100 mA. For DF = 1/5: 

l>, (950 p, _ r20_mA] [l.OO] [4.5 mod] = 4.5 mcd/ 

''' " [20 mAj segment 

The time average luminous intensity may be adjusted for 
operating junction temperature by the following exponen¬ 
tial equation; 

Iv (Tj) = Iv (25°C) elk(Tj + 25°C)| 

where Tj = Ta + Pd • R0j-a 


DEVICE 

K 

-3530/-3730/-S530/-3900 

-o.oiai/'^G 

-4O3O/-413O/-073O/-42OO 

-0.0112/°C 


Mechanical 

These devices are constructed utilizing a lead frame in a 
standard DIP package. The LED dice are attached directly 
to the lead frame. Therefore, the cathode leads are the 
direct thermal and mechanical stress paths to the LED dice. 
The absolute maximum allowed junction temperature, 
Tj MAX, is 105° C. The maximum power ratings have been 
established so that the worst case Vp device does not 
exceed this limit. 

Worst case thermal resistance pin-to-ambient is 400° C/ 
W/Seg when these devices are soldered into minimum 
trace width PC boards. When installed in a PC board that 
provides R0 pin-a less than 400°C/W/Seg these displays 
may be operated at higher average currents as shown in 
Figure 2. 

Optical 

The radiation pattern for these devices is approximately 
Lambertian. The luminous sterance may be calculated 
using one of the two following formulas. 

Iv(cd) 

Lv(cd/m2) = 7^. 

A(m2) 

7rlv(cd) 

Lv(footlamberts) = - 

A(ft2) 


DEVICE 

AREA/SEG. 

AREA/SEQ. 

tN.2 

-3530A4030 

2.5 

.0039 

-3730/-4130 

4.4 

.0068 

-5530/-5730 

8.8 

.0137 

-3900/-4200 

14.9 

.0231 


Contrast Enhancement 

The objective of contrast enhancement is to optimize dis¬ 
play readability. Adequate contrast enhancement can be 
achieved in indoor applications through luminous contrast 
techniques. Luminous contrast is the observed brightness 
of the illuminated segment compared to the brightness of 
the surround. Appropriate wavelength filters maximize lum¬ 
inous contrast by reducing the amount of light reflected 
from the area around the display while transmitting most of 
the light emitted by the segment. These filters are described 
further in Application Note 1015. 

Chrominance contrast can further improve display reada¬ 
bility. Chrominance contrast refers to the color difference 
between the illuminated segment and the surrounding area. 
These displays are assembled with a gray package and 
untinted encapsulating epoxy in the segments to improve 
chrominance contrast of the ON segments. Additional con¬ 
trast enhancement in bright ambients may be achieved by 
using a neutral density gray filter such as Panelgraphic 
Chromafilter Gray 10, or 3M Light Control Film (louvered 
film). 


7-134 




WklM HEWLETT 

mLrJk PAiKAbo 


INTENSITY AND COLOR 
SELECTED DISPlJM# 


TECHNICAL DATA JANUARY 1986 


Features 

• INTENSITY SELECTION IMPROVES 
UNIFORMITY OF LIGHT OUTPUT FROM 
UNIT TO UNIT. AVAILABLE IN RED, 

HIGH EFFICIENCY RED, AND HIGH 
PERFORMANCE GREEN. 

• COLOR SELECTION IMPROVES UNIFORMITY 
OF COLOR FROM UNIT TO UNIT. AVAILABLE 
IN YELLOW. 

• TWO CATEGORY SELECTION SIMPLIFIES 
INVENTORY CONTROL AND ASSEMBLY. 

Description 

Seven segment displays are now available from Hewlett- 
Packard which are selected from two categories. These 
select displays are basic catalog devices which are pre¬ 
sorted for luminous intensity and color then selected from 
two predetermined adjacent categories and assigned one 
convenient part number. 

Example: Two luminous intensity categories are selected 
from the basic catalog 5082-7750 production distribution 
and assigned to the part number 5082-7750 option S02. 


Device Selection Guide 

The following table summarizes which basic catalog devices are available with category selection. 



COLOR 

Character Height 

Red 

High Efficiency 

Red 

High Ambient 

High Efficiency 

Red 

Yellow 

High Ambient 

High Efficiency 

Yellow 

High Performance 
Green 

7.62 mm (0.3") 
Microbright 

HDSP-7301 Option S02 
HDSP-7303 Option S02 

HDSP-7307 Option S02 
HDSP-7308 Option S02 

HDSP-7501 Option S02 
HDSP-7503 Option S02 
HDSP-7507 Option S02 
HDSP-7508 Option S02 

Basic Family 

Not Applicable 

Selected Version 

Not Available 

Basic Family 

Not Applicable 

HDSP-7801 Option S02 
HDSP-7803 Option S02 
HDSP-7807 Option SCi2 
HDSP-7808 Option S02 

7.62 mm (0.3") 

5082-7730 Option S02 
5082-7731 Option S02 
5082-7736 Option S02 
5082-7740 Option S02 

5082-7610 Option S02 
5082-7611 Option S02 
5082-7613 Option S02 
5082-7616 Option S02 

HDSP-3530 Option S02 
HDSP-3531 Option S02 
HDSP-3533 Option S02 
HDSP-3536 Option S02 

Selected Version 

Not Available 

Selected Version 

Not Available 

HDSP-3600 Option S02 

HDSP-3603 Option S02 
HDSP-3606 Option S02 

10.92 mm (0.43") 

5082-7750 Option S02 
5082-7751 Option S02 
5082-7756 Option S02 
5082-7760 Option S02 

5082-7650 Option S02 
5082-7651 Option S02 
5082-7653 Option S02 
5082-7656 Option S02 

HDSP-3730 Option S02 
HDSP-3731 Option S02 
HDSP-3733 Option S02 
HDSP-3736 Option S02 

5082-7663 Option S20 
5082-7666 Option S20 

HDSP-4133 Option S20 
HDSP-4136 Option S20 

Selected Version 

Not Available 

14.2 mm (0.56") 
Single Digit 

HDSP-5301 Option S02 
HDSP-5303 Option S02 

HDSP-5307 Option S02 
HDSP-5308 Option S02 

HDSP-5501 Option S02 
HDSP-5503 Option S02 
HDSP-5507 Option S02 
HDSP-5508 Option S02 

HDSP-5531 Option S02 
HDSP-5533 Option S02 
HDSP-5537 Option S02 
HDSP-5538 Option S02 

Selected Version 

Not Available 

Selected Version 

Not Available 

HDSP-5601 Option S02 
HDSP-5607 Option S02 

14.2 mm (0.56") 
Dual Digit 

Selected Version 

Not Available 

HDSP-5521 Option S02 
HDSP-5523 Option S02 

Basic Family 

Not Applicable 

Selected Version 

Not Available 

Basic Family 

Not Applicable 

Selected Version 

Not Available 

20 mm (0.8") 

HDSP-3400 Option S02 
HDSP-3403 Option S02 
HDSP-3406 Option S02 

Basic Family 

Not Applicable 

HDSP-3900 Option S02 
HDSP-3901 Option S02 
HDSP-3903 Option S02 
HDSP-3906 Option S02 

Basic Family 

Not Applicable 

Selected Version 

Not Available 

■ . 

Selected Version 

Not Available 


Notes: 

1. Option S02 designates a two intensity category selection. 

2. Option S20 designates a two color category selection. 


Luminous intensity selection is available for red, high 
efficiency red, and high performance green. Color selection 
is available for yellow. 

To ensure our customers a steady supply of product, HP 
must offer selected units from the center of our distribution. 
If our production distribution shifts, we will need to change 
the intensity or color range of the selected units our 
customers receive. Typically, an intensity may have to be 
changed once every 1 to 3 years. 

Current intensity and color selection information is available 
through a category reference chart which is available 
through your local field sales engineer or local franchised 
distributor. 

Absolute Maximum Ratings 
and Electrical/Optical 
Characteristics 

The absoiute maximum ratings, mechanical dimensions, 
and electrical/optical characteristics are identical to the 
basic catalog device. 



3. Option S02s of different part numbers may not have the same apparent 
brightness. Contact your HP Field Sales Office for design assistance. 
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HEWLETT 

PACKARD 


HEXADECIMAL 
AND NUMERIC 
INDICATORS 


5082-7300 

5082-7302 

5082-7304 

5082-7340 


TECHNICAL DATA JANUARY 1986 


Features 


NUMERIC 5082-7300/-7302 • HEXADECIMAL 5082-7340 
0-9, Test State, Minus 0-9, A-F, Base 16 

Sign, Blank States Operation 

Decimal Point Bianking Controi, 

7300 Right Hand D.P. Conserves Power 

7302 Left Hand D.P. No Decimal Point 

DTL/TTL COMPATIBLE 
INCLUDES DECODER/DRIVER WITH 5-BIT 
MEMORY 

8421 Positive Logic Input 
4x7 DOT MATRIX ARRAY 
Shaped Character, Excellent Readibility 
STANDARD DUAL-IN-LINE PACKAGE 
INCLUDING CONTRAST FILTER 
15.2 mm x 10.2 mm (0.6 inch x 0.4 inch) 

CATEGORIZED FOR LUMINOUS INTENSITY 
Assures Uniformity of Light Output from 
Unit to Unit within a Singie Category 


Description 


The HP 5082-7300 series solid state numeric and hexa¬ 
decimal indicators with on-board decoder/driver and memory 
provide 7.4 mm (0.29 inch) displays for reliable, low-cost 
methods of displaying digital information. 

The 5082-7300 numeric indicator decodes positive 8421 
BCD logic inputs into characters 0-9, a ” sign, a test pat¬ 
tern, and four blanks in the invalid BCD states. The unit 
employs a right-hand decimal point. 

Package Dimensions 




The 5082-7302 is the same as the 5082-7300, except that the 
decimal point is located on the left-hand side of the digit. 

The 5082-7340 hexadecimal indicator decodes positive 8421 
logic inputs into 16 states, 0-9 and A-F. In place of the 
decimal point an input is provided for blanking the display 
(all LED’s off), without losing the contents of the memory. 
Applications include terminals and computer systems using 
the base-16 character set. 

The 5082-7304 is a (±1) overrange display including a right- 
hand decimal point. 


Applications 


Typical applications include point-of-sale terminals, instru¬ 
mentation, and computer system. 





LUMINOUS 

INTENSITY 

CATEGORY 


t 10.2 MAX. ,1 
(.400) ^ 






_J U-O-5 0-08 TYP. 

I I (0.020 ± 0.003) 
2.5 ± 0.13 TYP. 

(0.10 ± 0.005) 


Pin 

5082-7300 
and 7302 
Numeric 

5082-7340 

Hexadecimal 

1 

input 2 

Input 2 

2 

input 4 

input 4 

3 

input 8 

Input 8 

4 

Decimal 

Point 

Blanking 

Control 

5 

Latch 

Enable 

Latch 

Enable 

6 

Ground 

Ground 

7 

< 

o 

o 

Ycc 

8 

Input 1 

Input 1 


Notes: 

1. Dimensions in millimetres and 
(inches). 

2. Unless otherwise specified, the 
tolerance on all dimensions is 
±0.38 mm (± 0.015 inch). 

3. Digit center line is ±0.25 mm 
(±0.01 inch) from package center 
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Absolute Maximum Ratings 


Description 

Symbol 

Min. 

Max. 

Unit 

Storage temperature, ambient 

Ts 

-40 

+100 

°C 

Operating temperature, case^*’^’ 

Tc 

-20 

+85 

°c 

Supply voltage 

Vcc 

-0.5 

+7.0 

V 

Voltage applied to input logic, dp and enable pins 

Vi,Vdp,Ve 

-0.5 

+7.0 

V 

Voltage applied to blanking input'’* 

Vb 

-0.5 

Vcc 

V 

Maximum solder temperature at 1.59mm (.062 inch) 
below seating plane; t ^ 5 seconds 

230 

°c 


Recommended Operating Conditions 


Description 

Symbol 


Nom. 


Unit 

Supply Voltage 

Vcc 

mm 

5.0 


V 

Operating temperature, case 

Tc 

mm 


miQsiiiii 

°c 

Enable Pulse Width 

tw 

120 



nsec 

Time data must be held before positive transition 
of enable line 

tsETUP 

50 



nsec 

Time data must be held after positive transition 
of enable line 

tHOLD 

50 



nsec 

Enable pulse rise time 

tjLH 



200 

nsec 


Electrical/optical Characteristics (Tc = -20° C to +85°C, unless otherwise specified). 


Description 

Symbol 

Test Conditions 

Min. 

Typ.'^' 

MESm 

Unit 

Supply Current 

Icc 

Vcc=5.5V (Numeral 

5 and dp lighted) 


112 


mA 

Power dissipation 

Pt 


560 

935 

mW 

Luminous intensity per LED 
(Digit average) 

Iv 

Vcc=5,0V, Tc=25°C 

32 

70 



Logic low-level input voltage 

V.L 

Vcc=4.5V 



0.8 

V 

Logic high-level input voltage 

ViH 

2.0 



V 

Enable low-voltage; data being 
entered 

Vel 



0.8 

V 

Enable high-voltage; data not 
being entered 

Veh 

2.0 



V 

Blanking low-voltage; display 
not blanked'’* 

Vbl 



0,8 

■i 

Blanking high-voltage; display 
blanked 

Vbh 

3.5 



mm 

Blanking low-level input current'” 

Ibl 

Vcc=5.5V, Vbl=0.8V 



20 

mA 

Blanking high-level input current 

Ibh 

Vcc=5.5V, Vbh=4.5V 



2,0 

mA 

Logic low-level input current 

IlL 

Vcc=5.5V. V,l=0.4V 



-1.6 

mA 

Logic high-level input current 

IlH 

Vcc=5,5V, Vik=2.4V 



+250 

pA 

Enable low-level input current 

Iel 

Vcc-5.5V, Vel=0.4V 



-1.6 

mA 

Enable high-level input current 

Ieh 

Vcc=5.5V, Veh=2.4V 



+250 

aA 

Peak wavelength 

A-peak 

Tc=25°C 


655 


nm 

Dominant Wavelength '®* 

Xd 

Tc=25°C 


640 


nm 

Weight 




0.8 


gm 


Notes: 1. Nominal thermal resistance of a display mounted in a socket which is soldered into a printed circuit board: 0ja=5O°C/W: 
0jc=15®C/W: 2. 0CA of a mounted display should not exceed 35°C/Wforoperation up to Tc = +85®C. 3. Voltage values are with respect to 
device ground, pin 6. 4. All typical values at Vcc=5.0 Volts, Tc=25®C. 5. These.displays are categorized for luminous intensity with the in¬ 
tensity category designated by a letter located on the back of the display contiguous with the Hewlett-Packard logo marking. 6. The 
luminous intensity at a specific case temperature, Iv(Tc) may be calculated from this relationship: lv(Tc)=lv (25® C) <''’c-25“C)] 

7. Applies only to 7340. 8. The dominant wavelength, Xa, is derived from the CIE chromaticity diagram and represents the single wave¬ 
length which defines the color of the device. 
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i|n.5V ^.5V 

-H K^TLH 


Figure 1. Timing Diagram of 5082-7300 
Series Logic. 



Figure 2. Block Diagram of 5082-7300 
Series Logic. 



Vg - BLANKING VOLTAGE - V 

Figure 3. Typical Blanking Control 
Current vs. Voltage for 
5082-7340. 





Tc - CASE TEMPERATURE - "C 

Figure 4. Typical Blanking Control 
Input Current vs. 
Temperature 5082-7340. 


TRUTH TABLE _ 

. J 5082 - 7300/7302 


Vj - LATCH ENABLE VOLTAGE - V 

Figure 5. Typical Latch Enable Input 
Current vs. Voltage for the 
5082-7300 Series Devices. 


Figure 6. Typical Logic and Decimal 
Point Input Current vs. 
Voltage for the 5082-7300 
Series Devices. Decimal 
Point Applies to 5082-7300 
and -7302 Only. 


H { H I H 
DECIMAL, PTJ2] 



OFF 

Vdp = H 


LOAD DATA 

Vg -L 


LATCH DATA 

Ve =H 

blankinqI^i 

DISPLAY-ON 



1. H = Logic High; L = Logic Low. With the enable input at logic high 
changes in BCD input logic levels or D.P. input have no effect upon 
display memory, displayed character, or D.P. 

2. The decimal point input, DP, pertains only to the 5082-7300 and 
5082-7302 displays. 

3. The blanking control input, B, pertains only to the 5082-7340 
hexadecimal display. Blanking input has no effect upon display 
memory. 
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Solid state Over Range Character 

For display applications requiring a ±, 1, or decimal point designation, the 5082-7304 over range character is available. This 
display module comes in the same package as the 5082-7300 series numeric indicator and is completely compatible with it. 


Package Dimensions 


FRONT VIEW 


REAR VIEW 



1^ 0 10-2 
t: X M9) 'f ‘-T’ 


NOTES: 1. Dimensions in inches and (millimeters). 

2. Unless otherwise specified, the tolerance 

on all dimensions Is +.01 5 inches. (± .38mm) 

TRUTH TABLE FOR 5082-7304 





0.3 ±0.08 TYP. 

(.012 ±.003) 1.3TYP._ 
7 (.050) 



_J .5 ±0.08 T 

"n r (.020 ±.0 

L 2.5 ±0.13 TYP. 

\ (.10 ±.005) 


PIN 

FUNCTION 

1 

Plus 

2 

Numeral One 

3 

Numeral One 

Hi 

DP 

5 

Open 

6 

Open 

7 is 

'^cc 

8 

Minus/Plus 


CHARACTER 


PIN 


^ ... 

1 

2,3 

4 

8 


H 

X 

ilifk 

H 


L. 

X 

i X 

H 

1 

)# 

H 

X 

X 

Decimal Point 

X 

X 

H 

X 

Blank 

L. 


L 

L 


TYPICAL DRIVING CIRCUIT FOR 5082-7304. 


NOTES: L: Line switching transistor in Fig. 7 cutoff. 

H: Line switching transistor in Fig. 7 saturated. 
X: 'don't care' 

Absolute Maximum Ratings 


DESCRIPTION 

SYMBOL 

MIN MAX 

Storage temperature, ambient 

■^s 

-40 +100 

Operating temperature, case 


-20 +85 

Forward current, each LED 

•f 

10 

Reverse voltage, each LED 

Vr 

4 


RECOMMENDED OPERATING CONDITIONS 



»3| *2 

seoaS lOOii: 



SYMBOL MIN 

NOM 

X 

< 

UNIT 

LEO supply voltage 

Vcc 

5.0 

5.5 

V 

Forward current, each LED 

‘f 

5.0 

10 

mA 


NOTE: 

LED current must be externally limited. Refer to figure 7 
for recommended resistor values. 


Electrical/Optical Characteristics (Tp = -20°C TO +Sb^C, UNLESS OTHERWISE SPECIFIED) 


DESCRIPTION 

SYMBOL 

TEST iONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Forward Voltage per LED 

Vp 

Ip = 10 mA 


1.6 

2.0 

V 

Power dissipation 

Pt 

Ip = 10 mA 
all diodes lit 


250 

320 

mW 

Luminous Intensity per LED (digit average) 


Ip = 6 mA 

T^ == 25°C 

32 

70 


}xcd 

Peak wavelength 

^peak 

T(v 25 ®C 


655 


nm 

Dominant Wavelength 

Xd 

Tc = 25^C 


640 


nm 

Weight 




0.8 


i 9^ 
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HEXADECIMAL AND I „ 
HEWLETT NUMERIC DISPLAYS mi m 

mJKM PACKARD for industrial 5082 7358 

APPLICATIONS 

TECHNICAL DATA JANUARY 1986 


Features 


CERAMIC/GLASS PACKAGE 
ADDED RELIABILITY 
NUMERIC 5082-7356/-7357 
0-9, Test State, Minus Sign, Blank States 
Decimal Point 

7356 Right Hand D.P. 

7357 Left Hand D.P. 

HEXADECIMAL 5082-7359 

0-9, A-F, Base 16 Operation 
Blanking Control, Conserves Power 
No Decimal Point 
TTL COMPATIBLE 

INCLUDES DECODER/DRIVER WITH 5 BIT 
MEMORY 

8421 Positive Logic Input and Decimal Point 
4x7 DOT MATRIX ARRAY 
Shaped Character, Excellent Readability 
STANDARD DUAL-IN-LINE PACKAGE 
15.2mm x 10.2mm (.6 inch x .4 inch) 
CATEGORIZED FOR LUMINOUS INTENSITY 


Description 


The HP 5082-7350 series solid state numeric and 
hexadecimal indicators with on-board decoder/driver and 
memory provide 7.4mm (0.29 inch) displays for use in 
adverse industrial environments. 

The 5082-7356 numeric indicator decodes positive 8421 
BCD logic inputs into characters 0-9, a “ sign, a test 

Package Dimensions 




5 6 7 8 


6082 

735X 


^Q“Q“Q43“ 


REAR VIEW 


LUMINOUS 

INTENSITY 

CATEGORY 


DATE CODE 
"^PINI KEY 




pattern, and four blanks in the invalid BCD states. The unit 
employs a right-hand decimal point. 

The 5082-7357 Is the same as the 5082-7356 except that 
the decimal point is located on the left-hand side of the 
digit. 

The 5082-7359 hexadecimal Indicator decodes positive 
8421 logic Inputs into 16states, 0-9and A-F. In place of the 
decimal point an input is provided for blanking the display 
(all LED’s off), without losing the contents of the memory. 
Applications include terminals and computer systems 
using the base-16 character set. 

The 5082-7358 is a (±1) over range display including a right 
hand decimal point. 

Applications 

Typical applications include control systems, instrumenta¬ 
tion, communication systems, and transportation 
equipment. 



PIN 

FUNCTION 1 

5082-7356 
AND 7357 
NUMERIC 

5082-7359 

HEXA- 

DECIMAL 

1 

Input 2 

Input 2 

Z 

Input 4 

Input 4 

3 

Input a 

Input 8 

4 

Decimal 

point 

Blanking 

control 

s 

Latch 

enable 

Latch 

enable 

e 

Ground 

Ground 

7 

^ . - 

.. 

8 1 Input 1 

Input 1 



NOTES: 

1. Dimensions in millimetres and (inches). 

2. Unless otherwise specified, the tolerance 
on all dimensions is ±.38mm (±.015") 

3. Digit center line is ±.25mm (±.01") 
from package center line. 
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Absolute Maximum Ratings 


Description 

Symbol 

Min. 

Max. 

Unit 

Storage temperature, ambient 

Ts 

-65 

+125 

°C 

Operating temperature, ambient 

Ta 

-55 

+100 

°c 

Supply voltage^^^ 

Vcc 

-0.5 

+7.0 

V 

Voltage applied to input logic, dp and enable pins 

Vi.Vdp.Ve 

-0.5 

+7,0 

V 

Voltage applied to blanking input 

Vb 

-0.5 

Vcc 

V 

Maximum solder temperature at 1.59mm (.062 inch) 
below seating plane; t ^ 5 seconds 

260 

°c 


Recommended Operating Conditions 


Description 

Symbol 

Min. 

Nom. 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

5.5 

V 

Operating temperature, ambient 

Ta 

-20 


+70 

°C 

Enable Pulse Width 

tw 

100 



nsec 

Time data must be held before positive transition 
of enable line 

tsETUF 

50 



nsec 

Time data must be held after positive transition 
of enable line 

tllOLD 

50 



nsec 

Enable pulse rise time 

tlLH 



200 

nsec 


Electricai /Optical Characteristics (Ta = -20°C to +70°C, Unless Otherwise Specified) 


Description 

Symbol 

Test Conditions 

Min. 

Typ.'*' 

Max. 

Unit 

Supply Current 

Icc 

Vcc=5.5V (Numeral 

5 and dp lighted) 


112 

170 


Power dissipation 

Pt 


560 

935 

mW 

Luminous Intensity per LED 
(Digit average) 

Iv 

Vcc=5.0V, Ta=25°C 

40 

85 


AiCd 

Logic low-level input voltage 

V,L 

Vcc=4.5V 



0.8 

V 

Logic high-level input voltage 

ViH 

2.0 



V 

Enable low-voltage; data being 
entered 

Vel 



0.8 

V 

Enable high-voltage; data not 
being entered 

Veh 

2.0 



V 

Blanking low-voltage; display 
not blanked 

Vbl 



0.8 

V 

Blanking high-voltage; display 
blanked 

Vbh 

3.5 



V 

Blanking low-level input current 

Ibl 

Vcc=5.5V, Vbl=0.8V 



50 

aA 

Blanking high-level input current 

Ibh 

Vcc=5.5V, Vbh=4.5V 



1.0 

mA 

Logic low-level input current 

IlL 

Vcc=5.5V, V,l=0.4V 

. . 1 


-1.6 

mA 

Logic high-level input current 

IlH 

Vcc=5.5V, V,h=2.4V 



+100 

aA 

Enable low-level input current 

Iel 

Vcc=5.5V, Vel-0.4V 



-1.6 

mA 

Enable high-level input current 

Ieh 

Vcc=5.5V, Veh=2.4V 



+130 

aA 

Peak wavelength 

Apeak, 

Ta^25°C 


655 


nm 

Dominant Wavelength 

Ad 

Ta=25-’C 


640 


nm 

Weight 




1.0 1 


gm 


Notes: 1. Nominal thermal resistance of a display mounted in a socket which is soldered into a printed circuit board: 0ja=5O°C/W; 
0jc=1 5° C/W; 2. 0CA of a mounted display shou Id not exceed 35° C/W for operation up to Ta=+1 00° C. 3. Voltage values are with respect to 
device ground, pin 6. 4, All typical values at Vcc=5.0 Volts,TA=25°C. 5. These displays are categorized for luminous intensity with the in¬ 
tensity category designated by a letter located on the back of the display contiguous with the Hewlett-Packard logo marking. 6. The 
luminous intensity at a specific ambient temperature, Iv(Ta), may be calculated from this relationship: Iv(Ta)=Iv( 25 °c) (.985) [Ta-25°C] 

7. Applies only to 7359. 8. The dominant wavelength. Ad, is derived from the CIE chromaticity diagram and represents the single wave¬ 
length which defines the color of the device. 















'SETUP- 


'HOLD 


TRUTH TASL€ 



Figure 1. Timing Diagram of 5082-735X 
Series Logic. 



Figure 2. Block Diagram of 5082-735X 
Series Logic. 


BCO DATA^’J 

j50S2-7356/7357 

5082*7359 

Xs 

X 4 


Xi 

L 

L 

t 

L 

0 


L 

1 

L 

H 

1 

1 

L 

1 

H 

L 

£ 

P 

' 1 

L 

H 

H 


3 

L 

H 

t 

t 

L: 

H 

L 

H 

L 

H 

5 

8 

L 

H 

H 

t 

6 

6 

L 

H 

H 

H 

1 ' 


H 

L i 

L 

L 

8 

0 

« i 

L ^ 

L 

H 

8 

0 

H ‘ 

L 

H 

L 

n 

H 

H ! 

L 

H 

H 

{BLANK! 

H 

H 

H : 

L 

L 

{BLANK! 


H i 

H 

L i 

H 

.... 


H : 

H : 

H 

t 

(BLANK! 

E 

H ' 

H i 

H 1 

H 

(BLANK! 

' F 



OFF 

Vdp-H 

ENABLEJ’^ 

LOAD DATA 

Ve “L 

LATCH DATA 

Ve -h 

BLANKING^® 

OISPLAY-ON 

Vfl *1- 

OISPLAVDFF 



Notes: 

1. H = Logic High; L = Logic Low. With the enable input at logic high 
changes in BCD input logic levels or D.P. input have no effect upon 
display memory, displayed character, or D.P. 

2. The decimal point input, DP, pertains only to the 5082-7356 and 
5082-7357 displays. 

3. The blanking control input, B, pertains only to the 5082-7359 
hexadecimal display. Blanking input has no effect upon display 
memory. 



Figure 3. Typical Blanking Control Figure 4. Typical Blanking Control Figure 5. Typical Latch Enable Input 

Current vs. Voltage for 5082- Input Current vs. Ambient Current vs. Voltage. 

7359. Temperature for 5082-7359. 
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1.0 


26 



Figure 6. Typical Logic and Decimal 
Point Input Current vs. 
Voltage. 


Figure 7. Typical Logic and Enable 
Low Input Current vs. 
Ambient Temperature. 


Figure 8. Typical Logic and Enable 
High Input Current vs. 
Ambient Temperature. 


Operational Considerations 

ELECTRICAL 

The 5082-735X series devices use a modified 4x7 dot 
matrix of light emitting diodes (LED’s) to display 
decimal/hexadecimal numeric information. The LED’s are 
driven by constant current drivers. BCD information Is 
accepted by the display memory when the enable line is at 
logic low and the data is latched when the enable is at 
logic high. To avoid the latching of erroneous information, 
the enable pulse rise time should not exceed 200 
nanoseconds. Using the enable pulse width and data 
setup and hold times listed in the Recommended 
Operating Conditions allows data to be clocked into an 
array of displays at a 6.7MHz rate. 

The blanking control input on the 5082-7395 display 
blanks (turns off) the displayed hexadecimal information 
without disturbing the contents of display memory. The 
display is blanked at a minimum threshold level of 3.5 
volts. This may be easily achieved by using an open 
collector TTL gate and a pull-up resistor. For example, 
(1/6) 7416 hexinverter buffer/driverand a 120ohm pull-up 
resistor will provide sufficient drive to blank eight 
displays. The size of the blanking pull-up resistor may be 
calculated from the following formula, where N is the 
number of digits: 

Rbiank = (Vcc - 3.5V)/[N (1.0mA)] 

The decimal point input is active low true and this data is 
latched into the display memory in the same fashion as is 
the. BCD data. The decimal point LED is driven by the on¬ 
board 1C. 


MECHANICAL 

These displays are designed for use in adverse industrial 
environments. 

These displays may be mounted by soldering directly to a 
printed circuit board or inserted into a socket. The lead- 
to-lead pin spacing is 2.54mm (0.100 inch) and the lead 
row spacing is 15.24mm (0.600 inch). These displays may 
be end stacked with 2.54mm (0.100 inch) spacing between 
outside pins of adjacent displays. Sockets such as Augat 
324-AG2D (3 digits) or Augat 508-AG8D (one digit, right 
angle mounting) may be used. 

The primary thermal path for power dissipation is through 
the device leads. Therefore, to insure reliable operation up 
to an ambient temperature of +100°C, it is important to 
maintain a case-to-amblent thermal resistance of less 
than 35°C/watt as measured on top of display pin 3. 

Post solder cleaning may be accomplished using water. 
Freon/alcohol mixtures formulated for vapor cleaning 
processing (up to 2 minutes in vapors at boiling) or 
Freon/alcohol mixtures formulated for room temperature 
cleaning. Suggested solvents: Freon TF, Freon TE, 
Genesolv DI-15, Genesolv DE-15. 

CONTRAST ENHANCEMENT 

The 5082-735X displays have been designed to provide the 
maximum posible ON/OFF contrast when placed behind 
an appropriate contrast enhancement filter. Some 
suggested filters are Panelgraphic Ruby Red 60 and Dark 
Red 63, SGL Homalite HI00-1605, 3M Light Control Film 
and Polaroid HRCP Red Circular Polarizing Filter. For 
further information see Hewlett-Packard Application Note 
964. 














Solid state Over Range Character 

For display applications requiring a ±, 1, or decimal point designation, the 5082-7358 over range character Is available. This 
display module comes in the same package as the 5082-735X series numeric indicator and is completely compatible with it. 


Package Dimensions 



5 6 7 8 



REAR END 


NOTES: 

t. DIMENSIONS IN MILLIMETRES AND (INCHES). 

2. UNLESS OTHERWISE SPECIFIED. THE TOLERANCE 
ON ALL DIMENSIONS IS i.38 MM (± .015 INCHES). 


PIN 

FUNCTION 

1 

Plus 

2 

Numeral One 

3 

Numeral One 

4 

DP 

5 

Open 

6 

Open 

7 


8 

Minus/Plus 



TRUTH TABLE 


CHARACTER 

•■'N J 


1 

2,3 

4 

B 

+ 

H 

X 

X 

H 

- 

L 

X 

X 

H 

1 

X 

H 

X 

X 

Decimal Point 

X 

X 

H 

X 

Blank 

L 

L 

L 

L 


NOTES: L: Line switching transistor in Figure 9 cutoff. 

H: Line switching transistor in Figure 9 saturated. 
X: 'Don't care' 


Electrical /Optical Characteristics 

5082-7358 (Ta = -20'>C to 70°C, Unless Otherwise Specified) 


DESCRIPTION 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Forward Voltage per LED 

Vp 

Ip = 10mA 


1,6 

2.0 

V 

Power dissipation 

Pt 

Ip == 10 mA 
all diodes lit 


280 

320 

mW 

Luminous Intensity per LED (digit average) 


Ip - 6 mA 

Tfv = 25^C 

40 

85 


ficd 

Peak wavelength 

Apeak 

Tc = 25 °C 


655 


nm . 

Dominant Wavelength 

Xd 

Tc=25°C 


640 


nm 

Weight 




1.0 

_i 

gm 


Recommended Operating 

Conditions Absolute Maximum Ratings 



SYMBOL 

z 

i 

NOM 

MAX 

UNIT 

LED supply voltage 

vcc 

4.5 

5.0 

5.5 

V 

Forward current, each LEO 

ip 


5.0 

10 

mA 


NOTE: 

LED current must be externally limited. Refer to Figure 9 
for recommended resistor values. 


DESCRIPTION 

SYMBOL 

MIN. 

MAX, 

UNIT 

Storage temperature, ambient 

TS 

-65 

+125 


Operating temperature, ambient 

Ta 

-56 

+100 


Forward current, each LED 

iF 


10 

mA 

Reverse voltage, each LED 

Vr 


4 

V 


7-144 






HEWLETT 

I^ACKARD 


HEPSWiaWlAL AND NUMERIC 
DISPLAYIJOR IIMDUSTRIAL APPLICATIONS 

HIGH iffiCIENCY RED 


low Power 

HDSP-0760/0761/0762/0763 

High Brightness 

HDSP-0770/D771/D772/0763 

YEibw 

HDSP-0860/0861 /0862/0863 

GiEiN 

HDSP-09fi0/0961 /0962/0963 


TECHNICAL DATA JANUARY 1986 


Features 

• THREE COLORS 
High-Efficiency Red 
Yellow 

High Performance Green 

• THREE CHARACTER OPTIONS 
Numeric 

Hexadecimal 
Over Range 

• TWO HIGH-EFFICIENCY RED OPTIONS 
Low Power 

High Brightness 

• PERFORMANCE GUARANTEED OVER 
TEMPERATURE 

• MEMORY LATCH/DECODER/DRIVER 
TTL Compatible 

• 4x7 DOT MATRIX CHARACTER 

• CATEGORIZED FOR LUMINOUS INTENSITY 

• YELLOW AND GREEN CATEGORIZED 
FOR COLOR 

Typical Applications 

• INDUSTRIAL EQUIPMENT 

• COMPUTER PERIPHERALS 

• INSTRUMENTATION 

• TELECOMMUNICATION EQUIPMENT 

Devices 

Part Number 

HDSP- Color 




Description 


High-Efficiency Red 
Low Power 


High-Efftciency Red 
High Brightness 


These solid state display devices are designed and tested 
for use in adverse industrial environments. The character 
height is 7.4mm (0.29 inch). The numeric and hexadecimal 
devices incorporate an on-board 1C that contains the data 
memory, decoder and display driver functions. 

The numeric devices decode positive BCD logic into 
characters “0-9”, a ” sign, decimal point, and a test 
pattern. The hexadecimal devices decode positive BCD 
logic into 16 characters, “0-9, A-F”. An input is provided on 
the hexadecimal devices to blank the display (all LED’s 
off) without losing the contents of the memory. 

The over range device displays “±1” and right hand 
decimal point and is typically driven via external switching 
transistors. 


Description 

Numeric, Right Hand DP 
Numeric, Left Hand DP 
Hexadecimal 
Over Range ±1 

Numeric, Right Hand DP 
Numeric, Left Hand DP 
Hexadecimal 
Over Range ±1 

Numeric, Right Hand DP 
Numeric, Left Hand DP 
Hexadecimal 

Over Range ±1 _ 

Numeric, Right Hand DP 
Numeric, Left Hand DP 
Hexadecimal 
Over Range ±1 
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Package Dimensions 





FUNCTION 1 

PIN 

NUMERIC 

HEXA¬ 

DECIMAL 

1 

Input 2 

Irjput 2 

2 

Input 4 

Input 4 

3 

Input 8 

Input 8 

^ ! 

Decimal 

point 

Blanking 

control 

5 

Latch 

enable 

' Latch 

enable 

6 

Ground 

Ground 

7 

Vcc 

( '^cc 

0 

Input 1 

1 Input 1 


NOTES: 

1. Dimensions in millimetres and (inches). 

2. Vertical digit center line is ± .51mm (± .02") 
from vertical package center line. 

3. HDSP-0860 and HDSP-0960 Series. 



Figure 1. Timing Diagram 



TRUTH TABLE 1 

BCD DATA^’I 

NUMERIC 

HEXA- 

DECIMAL 

X8 

X 4 



L 

L 

L 

L 

0 


t 

L 

L 

H 


1 

L 

L 

H 

L 

i”! 

.9 

L 

L 

H 

H 

3 


L 

H 

1 

L 

L| 


L 

H 

L 

H 

5 

5 

L 

H 

H 

t 

6 

6 

L 

H 

H 

H 

1 


H 

L 

L 

L 

0 


H 

L 

L 

H 

9 

9 

H 

L 

H 

L : 

H 

h 

H 

L 

H 

H 

(BLANK) 

B 

H 

H 

L 

L 

(BLANK) 


H 

H 

L 

H 

.... 

ft 

H 

H 

H 

L 

(BLANK) 

E 

H 

H 

H 

H 

(BLANK) 

F' 

decimal 

ON Vqp-L 

OFF V|3p H 

enableI^i 

LOAD DATA Vg = L 

LATCH DATA Vg = H 

BLANKINGI^5 

DISPLAY-ON = k 

DISPLAY-OFF Vg ^ H 


Notes: 

1. H = Logic High; L = Logic Low. With the enable input at logic high 
changes in BCD input logic levels have no effect upon display 
memory, displayed character, or DP. 

2. The decimal point input, DP, pertains only to the numeric displays. 

3. The blanking control input, B, pertains only to the hexadecimal 
displays. Blanking input has no effect upon display memory. 


Figure 2. Logic Block Diagram 
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Absolute Maximum Ratings 


Q^scription 

Symbol 

mI 

ilax. 

Unit 

Storage temperature^ ambient 

Ts 

-liiii 

+iaii 


Operating temperature, ambient i'll 



.^|il 

b:::: 

Supply voltage 

Vcc 


+7|b. 1 


Voltage applied to input logic, dp and enable pins 

V],Vi)p,Vl 

'pS|).5 

Vcc 

1 (V 

Voltage applied to blanking input 

Vb 


Vcc 

V 

Maximum solder temperature at 1.59mm (.062 inch) 
below seating plane: t ^ 5 seconds 

260 



Recommended Operating conditions 


Description 

Symbol 

Mm. 

Norn. 

ii|x. 

Unit 

Supply Voltage» 

Vcc 


JIP 

■■Ill 

V 

Operating temperature, ambient 

Ta 

-55 


*iii||j|| 


Enable Pulse Width 

Tw 

100 



msec 

Time data must be held before positive transition 
of enable line 

tsETUP 

50 


1 

nsec 

Time data must be held after positive transition 
of enable line | 

tnOLD 

50 



nsec 

Enable pulse rise time ! 

tlLH 



1.0 

msec 


Opticai Characteristics at Ta = 25°C, Vcc = s.OV 


Device 

Description 

Symbol 

Alin. 

Typ. 

ilax. 

Unit 

H DSP-0760 
Series 

Luminous Intensity per LED 
(Digit Average)i3‘^l 

Iv 

65 

140 


iucd 

Peak Wavelength 

XPEAK 


635 


nm 

Dominant Wavelengthl^l 

Xd 


626 


nm 

HDSP-0770 

Series 

Luminous Intensity per LED 
(Digit Average) 

iv 

260 

620 


ficd 

Peak Wavelength 

XPEAK 


635 


nm 

Dominant Wavelength!^! 

Xd 


626 


nm 

HDSP-0860 

Series 

Luminous Intensity per LED 
(Digit Average)!^''^! 

iv 

215 

490 


MCd 

Peak Wavelength 

XPEAK 


583 


nm 

Dominant Wavelengthi^*^! 

Xd 


585 


nm 

HDSP-0960 

Series 

Luminous Intensity per LED 

(Digit Average)i3.4i 

Iv 

298 

1100 


/iCd 

Peak Wavelength 

xpeak 


568 


nm 

Dominant Wavelengthl^’®! 

Xd 


574 


nm 


Notes: 

1. The nominal thermal resistance of a display mounted in a socket that is soldered onto a printed circuit board isR0jA = 5O°C/W/device. 
The device package thermal resistance is ROj-pin = 15®C/W/device. The thermal resistance device pin-to-ambient through the PC 
board should not exceed 35°C/W/device for operation at Ta = +70° C. 

2. Voltage values are with respect to device ground, pin 6. 

3. These displays are categorized for luminous intensity with the intensity category designated by a letter code located on the back of the 
display package. Case temperature of the device immediately prior to the light measurement is equal to 25°C. 
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Electrical Characteristics,- = 0®C to +70®C 



Notes: 

4. The luminous intensity at a specific operating ambient temperature, Iv (Ta) may be approximated from the following expotential equation: 

lv(TA=lv(25°C)el'<<TA-25»C)|. 


Device 

K 

HDSP-0760 Series 
HDSP-0770 Series 

-0.0131/° C 

HDSP-0860 Series 

-0.011 a/°c 

HDSP-0960 Series 

-0.0104/° C 


5. The dominant wavelength, \d, is derived from the CIE Chromaticity Diagram and is that single wavelength which defines the color of 
the device. 

6. The HDSP-0860 and HDSP-0960 series devices are categorized as to dominant wavelength with the category designated by d number 
on the back side of the display package. 

7. All typical values at Vcc = 5.0V and Ta = 25° C. 

Operational Considerations 

ELECTRICAL MECHANICAL 

These devices use a modified 4x7 dot matrix of light 
emitting diode to display decimal/hexadecimal numeric 
information. The high efficiency red and yellow LED’s are 
GaAsP epitaxial layer on a GaP transparent substrate. The 
green LED’s are GaP epitaxial layer on a GaP transparent 
substrate. The LED’s are driven by constant current 
drivers, BCD information is accepted by the display 
memory when the enable line is at logic low and the data is 
latched when the enable is at logic high. Using the enable 
pulse width and data setup and hold times listed in the 
Recommended Operating Conditions allows data to be 
clocked into an array of displays at a 6.7 MHz rate. 

The decimal point input is active low true and this data is 
latched into the display memory in the same fashion as 
the BCD data. The decimal point LED is driven by the on¬ 
board 1C. 

The blanking control Input on the hexadecimal displays 
blanks (turns off) the displayed information without 
disturbing the contents of display memory. The display is 
blanked at a minimum threshold level of 2.0 volts. When 
blanked, the display standby power is nominally 250 mW 
atTA = 25°C. 


The primary thermal path for power dissipation is through 
the device leads. Therefore, to insure reliable operation up 
to an ambient temperature of >l-70°C, it is important to 
maintain a case-to-ambient thermal resistance of less 
than 35°C watt/device as measured on top of display 
pin 3. 

Post solder cleaning may be accomplished using water. 
Freon/alcohol mixtures formulated for vapor cleaning 
processing (up to 2 minutes in vapors at boiling) or 
Freon/alcohol mixutres formulated for room temperature 
cleaning. Suggested solvents; Freon TF, Freon TE, 
Genesolv DI-15, Genesolv DE-15. 

CONTRAST ENHANCEMENT 

These display devices are designed to provide an 
optimum ON/OFF contrast when placed behind an 
appropriate contrast enhancement filter. The following 
filters are suggested: 

HIGH EFFICIENCY RED 

Panelgraphic Ruby Red 60 
Chequers Red 112 
3M Light Control Film 




YELLOW 

Panelgraphic Yellow 27 
Chequers Amber 107 
3M Light Control Film 

GREEN 

Panelgraphic Green 48 
Chequers Green 107 
3M Light Control Film 


For many applications a neutral density gray filter in either 
plastic, circular polarizer or optically coated glass will pro¬ 
vide the needed contrast enhancement. Suggested plastic 
neutral density gray filters are Panelgraphic Gray 10, 
Chequers Gray 105, or Polaroid HNCP37. The optically 
coated glass/circular polarized HNCP10 filter by Polaroid 
provides superior contrast enhancement for very bright 
ambients. 


Over Range Character 

The over range devices display “±1” and decimal point. 
The character height and package configuration are the 
same as the numeric and hexadecimal devices. Character 
selection is obtained via external switching transistors 
and current limiting resistors. 


Package Dimensions 



Pin 

Function 

1 

Plus 

2 

Numeral One 

3 

Numeral One 

4 

DP. 

5 

Open 

6 

Open 

7 

Vcc 

8 

Mmus/Plus 


Note: 

1. Dimensions in millimetres and (inches). 


Character 

Pin I 

1 

2,3 

4 

8 


1 

X 

X 

1 


0 

X 

X 

1 

1 

X 

1 

X 

X 

Decimal Point 

X 

X 

1 

X 

Blank 

0 

0 

0 

0 


Notes: 

0: Line switching transistor in Figure 7 cutoff. 

1: Line switching transistor in Figure 7 saturated. 
X: ‘don’t care’ 


Absolute Maximum Ratings 


Description 

Symbof 

Min. 

Mix. 

Unit 

Storage Temperature, 
Ambient 

Ts 

-65 

•flOO 

'^C 

Cperaling Temperature 
Ambient 

Ta 

-55 

+70 


Forward Current, 

Each LID 

If 


10 

mA 

Reverse Voltage, 

E|:h L|D 

Vr 



V 



Recommended 
Operating Conditions Vcc = 5.0V 


Device 

Forward 
Current Per 
LED, mA 

Resistor Value 

Ri 

Ra 

Rs 

Low Power 

2,3 

1300 

200 

300 

HDSP-0763 High 

Brightness 

8 

360 

47 

68 

HDifeiiP 

8 

360 

36 

66 

H DSP-0963 

8 

360 

30 

43 


Luminous intensity Per LED 

(Digit Average) at Ta = 25°C 


Device 

Test Conditions 

Min. 

Typ. 

Units 

HDSP-0763 

If - 2.3 mA 

65 

140 

^cd 

If « 8 mA 


620 

MCd 

HDSP-G863 

If 8 mA 

216 

490 

MCd 

HDSP-0963 

If - 8 mA 

298 

1100 

/iCd 
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Electrical Characteristics,- Tf^ = 0°C to +70®C 


Device 

Desorlt^tlon 

Symbol 

Test Conditiofi 

Min, 

Typ. 

Max, 

ymts 

HDSP-0763 

Power Dis$ip[atlon 
fall LED's Mlumfoated) 

Pt ’ 

If - as mA 


72 


mW 

If « 8 mA 


224 

282 

Forward Voltage 
per LED 

Vf 

If = 2.8 mA 


1*6 


v' 

If = 8 mA 


1.75 ; 

2.2 

HDSP-0863 

Power Dissipation 
(all LED's liluminated^ 

Ft 

If -6 mA 


237 

282 

mW 

Forward Voltage 
per LED 

Vf 


1*90 

2*2 

V 

H DSP-0963 

Power Dissipation 
fail LED’s Niuminated) 

Pt 

If — 8 mA 


243 

282 

mW 

Forward Voltage 
per LED 

Vf 


1*85, 

2*2 

v 






LEADFRAME MOUNTED SEVEN 
Whn^ HEWLETT SEGMENT lyiONOLITHIC 

mL'HM PACKARD ■ _ NUMERIC INDICATORS 

508?-7400/7430 SERIES 

TECHNICAL DATA JANUARY 1986 


Features 


COMPACT PACKAGE SIZES 

.25” Package Width 

.150” and .200” Digit Spacing 

STROBED OPERATION 
Minimizes Lead Connections 

FULLY ENCAPSULATED STANDARD DiP 

PACKAGES 

End Stackabie 

Integrai Red Fiiter 

Extremeiy Rugged Construction 

i.C. COMPATIBLE 

CATEGORIZED FOR LUMINOUS INT€NSITY 
Assures uniformity of iight output from unit to 
unit within singie category. 



Description 


The HP 5082-7400/-7430 series are 2.79 mm (.11”), seven 
segment GaAsP numeric indicators packaged in 2, 3,4 and 
5 digit clusters. An integral rhagnification technique 
increases the luminous intensity, thereby making low 
power consumption possible. Options include either the 
standard lower right hand decimal point or a centered 
decimal point. 


Applications include mobile,telephones, hand held calcu¬ 
lators, portable instruments and many other products 
requiring compact, rugged, long lifetime active indicators. 



Device Selection Guide 
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Absolute Maximum Ratings 


Parameter 

Symbol' 

Min. 

Max. 

Units 

Peak Forward Current per Segment or dp {Duration < 500 ^s) 
5082-7432/7433 

IPEAK 


50 

mA 

Peak Forward Current per Segment or dp (Duration < 1 msec) 
5082-7404/7405/7414/7415 

IpEAK 


110 

mA 

Average Current per Segment or dp 

Iavg 


5 

mA 

Power Dissipation per Digit* 

Pd 


. 80 

mW 

Operating Temperature, Ambient 

Ta 

^40 

75 

°C 

Storage Temperature 

Ts 

-40 

100 

'^C 

Reverse Voltage 

Vr 


5 

V 

Solder Temperature 1/16” below seating plane (t < 3 sec)*^* 



230 

®C 


Notes; 1. Derate linearly @ 1 mW/°C above 25® C ambient. 

2. See Mechanical section for recommended flux removal solvents. 

Electrical/Optical Characteristics at = 25°C 


Parameter 

Symboi 

Test Condition 

Min. 

Typ. 

Max. 

1 Units 

Luminous Intensity/Segment or dp*^'^* 
5082-7432/7433 

Iv 

Iavg = 500 ^A 
(IpK = 5 mA 
duty cycle = 10%) 

10 

40 


/xcd 

Luminous Intensity/Segment or dp*^"** 

(Time Averaged) 

5082-7404/7405/7414/7415 

Iv 

Iavg = 1 mA 

IpK = 10 mA 
dut)!^ cycle-10%) 

5 

20 


/icd 

Peak Wavelength 

XPEAK 



655 


nm 

Forward Vottage/Segment or dp 
5082-7432/-7433 

Vf 

If = 5 mA 


1.55 

2.0 

V 

Forward Voltage/Segment or dp 
5082-7404/7405/7414/7415 

Vf 

If= 10 mA 


1.55 

2.0 

V 

Reverse Voltage/Segment or dp 

Vr 

iR = 200 mA 

5 



V 

Rise and Fall Time'll 

tr. tf 



10 


ns 


NOTES: 

3. The digits are categorized for luminous intensity. Intensity categories are designated by a letter located on the back side of the 
package. 

4. Each character of the display is matched for luminous intensity at the test conditions shown. Operation of the display at lower 
peak currents may cause intensity mismatch within the display. Operation at peak currents less than 5.0 mA may cause objection¬ 
able display segment matching. 

5. Time for a 10%-90% change of light intensity for step change in current. 

5082-7432/7433 5082-7432/7433 

- 1.6 r- 




0.1 0.2 0.3 0.5 1.0 2 3 5 10 

IavG - average current per segment - mA 

Figure 1. Typical Time Averaged Luminous Intensity per 
Segment (Digit Average) vs. Current 
per Segment. 


0 5 10 15 20 25 30 35 40 45 50 

IPEAK - PEAK current per SEGMENT - mA 


Figure 2. Reiative Luminous Efficiency vs. Peak Current 
per Segment. 
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Figure 3. Typical Time Averaged Luminous Intensity per 
Segment (Digit Average) vs. Average Current per 
Segment. 


Figure 4. Reiative Luminous Efficiency vs. Peak Current per 
Segment. 



Vp- FORWARD VOLTAGE - V 

Figure 5. Forward Current vs. Forward Voltage. 


- CASE TEMPERATURE - °C 


Figure 6. Relative Luminous Intensity vs. Case 
Temperature at Fixed Current Levei. 


Electrical/Optical 


The 5082-7400/7430 series devices utilize a monolithic 
GaAsP chip of 8 common cathode segments for each 
display digit. The segment anodes of each digit are 
interconnected, forming an 8 by N line array, where N is 
the number of characters in the display. Each chip Is 
positioned under an integrally molded lens giving a 
magnified character height of 2.79mm (0.11) inches. 
Satisfactory viewing will be realized within an angle of 
±30° for the 7404/7405/7414/7415 and ±20° for the 
7432/7433, measured from the center line of the digit. 

The decimal point in the 7432, 7433, 7414, and 7415 
displays is'located at the lower right of the digit for 
conventional driving schemes. 

The 5082-7404 and 7405 displays contain a centrally 
located decimal point which is activated in place of a digit. 
In long registers, this technique of setting off the decimal 
point significantly improves the display’s readability. With 
respect to timing, the decimal point is treated as a separate 
character with its own unique time frame. 

To improve display contrast, the plastic incorporates a red 
dye that absorbs strongly at all visible wavelengths except 
the 655 nm emitted by the LED. An additional filter, such 
as Plexiglass 2423, Panelgraphic 60 or 63, and SGL 
Homalite 100-1605, will further lower the ambient reflec¬ 
tance and improve display contrast. 


Mechanical 

The 5082-7400/7430 series package is a standard 12 or 14 
Pin DIP consisting of a plastic encapsulated lead frame with 
integral molded lenses. It is designed for plugging into 
DIP sockets or soldering into PC boards. The lead frame 
construction allows use of standard DIP insertion tools 
and techniques. Alignment problems are simplified due to 
the clustering of digits in a single package. The shoulders 
of the lead frame pins are intentionally raised above the 
bottom of the package to allow tilt mounting of up to 20° 
from the PC board. 

To optimize device optical performance, specially 
developed plastics are used which restrict the solvents 
that may be used for cleaning. It is recommended that only 
mixtures of Freon (F113) and alcohol be used for vapor 
cleaning processes, with an immersion time in the vapors 
of less than two (2) minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolv DI-15 or 
DE-15, Arklone A or K. A 60°C (140°C) water cleaning 
process may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse (1% detergent solution or equivalent), a hot water 
rinse and a thorough air dry. Room temperature cleaning 
may be accomplished with Freon T-E35 or T-P35, Ethanol, 
Isopropanol or water with a mild detergent. 



oca 
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Package Description 5082-7404, -7405, -7414, -7415 

Notes: 6. Dimensions in millimeters and (inches). 

7. Tolerances on all dimension are ±.38 mm (±.015 in.) unless otherwise noted. 


.1.27 ±0.13 

r (.050 ± .005) 3 18 

12 7. 

Q 

Q 



_ i_ 6.35 ± 0 


UJ 


Liy 

(.250 ± . 

1 

,,_J 3.81 6 

^(.150) 


(.150) 

TYP. 


3.18 

(.125) 

REF. 





LED 

SURFACE 

PLANE 


7.62 ±0.25 
(.300±.010) 





Figure 7. 5082-7404/7414 


Figure 8. 5082-7405/7415. 


Magnified Character Font Description 


Figure 9. 5082-7404/7405/ 
7414/7415 



PIN NO. 

5082-7404/7414 

FUNCTION 

5002-7405/7415 

FUNCTION 

1 

CATHODE 1 

CATHODE 1 

.2 

ANODE e 

ANODE e 

3 

ANODE c 

ANODEc 

4 

CATHODE3 

CATHODE 3 

5 

ANODE dp 

ANODE dp 

6 

CATHODE 4 

ANODEd 

7 

ANODE g 

CATHODE 5 

8 

ANODE d 

ANODE g 

9 

ANODEt 

CATHODE 4 

10 

CATHODE 2 

ANODE f 

i 

ANODE b 

SEE NOTE 8 

12 I 

ANODE a 

ANODEb 

13 1 


CATHODE 2 

14 


ANODE a 


Note 8: Leave Pin Unconnected. 






Package Description 5082-7432, -7433 


5.08 (.200) -U 

TVP. 1 


6,35 ' 0.25 
(.250 • .010) 



NOreS^ 9. DIMENSIONS IN M)ltlMETEBS AND (INCHES). 

10. TOLERANCES ON ALL DIMENSIONS ARE 0.038 i{.0lS) 
UNtESSOTHERWISE SPECIFIED. 


15,37 (.605) _ 



2.03 

V 1080) 

_ LL 1,78 
_^(.070) 

1/ SEATU 

4.32 t 0.61 
(.170 j: .020) 



1.221.18 
(0.491.007) 


.5101.13 

(.0201.005)*" 


0.25 J t 

(.010) ref- 


Figure 11. 


Magnified Character Font Description 


DEVICES 

5082-7432 

5082-7433 


dimensions (N millimeters AND (INCHES). 


1.65 „pp ^ 

(. 065 ) r 



( i. 0.1 2.79 _ 

( I Mio}^ 

_lL. 



Figure 12. 


Device Pin Description 


PIN 

5082-7432 

5082-7433 

NUMBER 

FUNCTION 

FUNCTION 

1 

SEE NOTE 11. 

CATHODE 1 

2 

ANODE e 

ANODE e 

3 

ANODEd 

ANODE d 

4 

CATHODE 2 

CATHODE 2 

5 

ANODE c 

ANODEc 

6 

ANODE dp 

ANODE dp 

7 

CATHODE 3 

CATHODE 3 

8 

ANODE b 

ANODE b 

9 

ANODE g 

ANODEg 

10 

ANODEa 

ANODE a 

11 

ANODEf 

ANODEf 

12 

SEE NOTE IT 

SEE NOTE 1T 


NOTE 11. Leave Pin unconnected. 
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PRINTED CIRCUIT BOARD MOUNTED 

WLjm HEWLETT 


SEVEN SEGMENT 

mLHM PACKARD 


NUMERIC INDICATORS 



5082-7200/7440 SERIES 


TECHNICAL DATA JANUARY 1986 


Features 

• MOS COMPATIBLE 

• AVAILABLE IN 9 TO 16 DIGIT 
CONFIGURATIONS 


• CHARACTER HEIGHTS OF .105”, .115” 

AND .175” 

• LOW POWER 

• CATEGORIZED FOR LUMINOUS INTENSITY 


Description 

The HP-5082-7200/7440 series of displays are seven 
segment GaAsP Numeric Indicators mounted on printed 
circuit boards. A plastic lens magnifies the digits and 
includes an integral protective bezel. Character heights of 
.105” (2.67 mm), .115” (2.92 mm) and .175” (4.45 mm) are 
available. For large quantity applications, digit string 
lengths of 8, 12 and 14 digits are available by special order. 

Applications are hand held calculators and portable 
equipment requiring compact, low power, long life time, 
active displays. 



Device Selection Guide 


Part 

Number 

Digits Per 

PC Board 

Decimal Point 

Package 

Character 
Height 
(mm) in. 

Inter-Digit 

Spacing 
(mm) in. 

5082-7441 

9 

Right Hand 

Fig. 9 

(2.67) .105" 

(5.08) .200” 

5082-7446 

16 

Right Hand 

Fig. 11 

(2,92) .115” 

(3.81) .150” 

5082-7285 

5 

Right Hand 1 

Fig. 14 

(4.45) .175” 

(5.84) .230” 

5082-7295 

15 

Right Hand 

Fig. 13 i 

(4.45) .175" 

(5.84) .230” 
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Maximum Ratings 5082-7441/7446 


Parameter 

Symbol 

Min. 

Max. 

Units 

Peak Forward Current per Segment or dp (Duration < BOOjUs) 

^PEAK 


50 

mA 

Average Current per Segment or dp^^ ^ 

UVG 


3 

mA 

Power Dissipation per Digit 

Pd 


50 

mW 

Operating Temperature, Ambient 1 

Ta 

-20 

+85 

°C 

Storage Temperature 

Ts 

-20 

_ 1 

+85 

"C 

Reverse Voltage 

Vr 


3 

V 

Solder Temperature at connector edge (t<3 sec.)^^^ 

1 


230 

“C 


NOTES: 1. Derate linearly at 0.1mA/®C above 60° C ambient. 

2. Derate linearly at 1.7mW/°C above 60°C ambient. 

3. See Mechanical section for recommended soldering techniques and flux removal solvents. 


Maximum Ratings 5082-7285/7295 


Parameter 

Symbol 

Min. 

Max. 

Units 

Peak Forward Current per Segment or DP 
(Duration <35^s) 

IpEAK 


200 

mA 

Average Current per Segment or DP 

Iavg 


7 

mA 

Power Dissipation per Digit 

Pd 


125 

mW 

Operating Temperature, Ambient 

Ta 

-20 

+70 

®C 

Storage Temperature 

Ts 

-20 

+80 

^C 

Reverse Voltage 

Vr 


3 

V 

Solder Temperature at connector edge 



230 

“^C 


NOTES: 4. Derate linearly at 0.12mA/°C above 25°C ambient. 

5. Derate linearly at 2.3mW/°C above 25°C ambient. 

6. See Mechanical section for recommended soldering techniques and flux removal solvents. 


Electrical/Optical Characteristics at T/^ = 25°C 5082-7441/7446 


Parameter 

Symbol 

Test Condition 

Min. 

1- 

Typ. 

Max. 

Units 

Luminous Intensity/Segment or dpl^i 

5082-7441 

h 

Iavg “ 500mA 
(Ipi,' = 5mA 
duty cycle - 10%) 

9 

40 


jucd 

5082-7446 


5 mA Peak 

1/16 Duty Cycle 

7 

35 


Mcd 

Peak Wavelength 

^peak 



655 


nm 

Forward Voltage/Segment or dp 

Vf 

lj= = 5mA 


1,55 


V 


NOTES; 

7. Each character of the display is matched for luminous intensity at the test conditions shown. Operation of the display at lower 
peak currents may cause intensity mismatch within the display. Operation at peak currents less than 3.5 mA may cause objection¬ 
able display segment matching. 
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500 -—j---h 

400 -j--j-J- 

300 - DUTY CYCLE - S% x. 

1_1_L10%; 


0 .2 .4 .6 .8 1.C 1.2 1.4 1.6 1.8 2.0 

Vp - PEAK FORWARD VOLTAGE - V 


0.1 0.2 0.3 0.5 1.0 2 3 5 10 

Iavg - average current per segment - mA 


Figure 1. Peak Forward Current vs. Peak Forward Voltage. 


Figure 2. Typical Time Averaged Luminous Intensity per 
Segment vs. Average Current per Segment. 



-60 -40 -20 0 20 40 60 

Ta - AMBIENT TEMPERATURE - °C 


Figure 3. Relative Luminous Intensity vs. Ambient 
Temperature at Fixed Current Level. 



0 5 10 15 20 25 30 35 40 45 50 

IPEAK - PEAK CURRENT PER SEGMENT - mA 

Figure 4. Relative Luminous Efficiency vs. Peak Current per 
Segment. 


Electrical/Optical Characteristics at Ta=25°C 5082-7285/7295 


Parameter 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Units 

Luminous Intensity/Segment or dp 
(Time Averaged) 16 digit display 

Iv 

Iavg. ~ 2 mA 

(30 mA Peak 

1/15 duty cycle) 

30 

90 


/ucd 

Luminous Intensity/Segment or dp 
(Time Averaged) 5 digit display 
5082'7285l8-i0f 

1 ‘v 

Iavg. ” 2 mA 

(10 mA Peak 

1/5 duty cycle) 

30 

70 


tic6 

Forward Voltage per Segment or dp 
5082-7295 15 digit display 

Vf 

Ip - 30 mA 


1.60 

2.3 

V 

Forward Voltage per Segment or dp 
5082-7285 5 digit display 

Vf 

Ip = 10 mA 


1.65 

2.0 

V 

Peak Wavelength 

^PEAK 



655 


nm 

Dominant Wavelengthl®' 




640 


nm 

Fleverse Current per Segment or dp 

Ir 

Vr - 5V 


10 


mA 

Temperature Coefficient of Forward 

AVf/®C 



-2.0 


mV/"C 


NOTES; 

8. The luminous intensity at a specific ambient temperature, 
Iv(Ta)= lv(25°C) (.985) <Ta- 2500 . 

9. The dominant wavelength, A.d, is derived from the C.l. 
defines the color of the device. 

10. Each character of the display is matched for luminous i 
peak currents may cause intensity mismatch within the 
tionable display segment matching. 


Iv (Ta), may be calculated from this relationship: 

E. Chromaticity Diagram and represents the single wavelength which 

ntensity at the test conditions shown. Operation of the display at lower 
display. Operation at peak currents less than 6.0 mA may cause objec- 
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Vp - PEAK FORWARD VOLTAGE - V 

Figure 5. Peak Forward Current vs. Peak Forward Voltage. 



Figure 7. Relative Luminous Intensity vs. Ambient Temperature 
at Fixed Current Level. 


Mechanical 

These devices are constructed on a standard printed 
circuit board substrate. A separately molded plastic lens is 
attached to the PC board over the digits. The lens is an 
acrylic styrene material that gives good optical lens 
performance, but is subject to scratching so care should 
be exercised in handling. 

The device may be mounted either by use of pins which 
may be hand soldered into the plated through holes at the 
connector edge of the PC board or by insertion Into a 
standard PC board connector. The devices may be 
hand soldered for up to 3 seconds per tab at a maximum 
soldering temperature of 230°C. Heat should be applied 
only to the edge connector tab areas of the PC board. 
Heating other areas of the board to temperatures in excess 
of 85°C can result In permanent damage to the display. It 
is recommended that a non-activated rosin core wire solder 
or a low temperature deactivating flux and solid wire solder 
be used in soldering operations. 

The PC board is silver plated. To prevent the formation of a 
tarnish (Ag 2 S) which could Impair solderablllty the 



'avg - average current per segment - mA 

Figure 6. Typical Time Averaged Luminous Intensity per 
Segment vs. Average Current per Segment. 



'peak - P^AK current per segment - mA 

Figure 8. Relative Luminous Efficiency vs. Peak Current per 
Segment. 


displays should be stored in the unopened shipping 
packages until they are used. Further Information on the 
storage, handling, and cleaning of silver plated compo¬ 
nents is contained in Hewlett-Packard Application Bul¬ 
letin No. 3. 

Electrical/Optical 

The HP 5082-7441, -7446, -7285 and 7295 devices utilize a 
monolithic GaAsP chip^ontalning 7 segments and a 
decimal point for eaclvdfsplay digit. The segments of each 
digit are interconnected, forming an 8 by N line array, where 
N is the number of digits in the display. Each chip is 
positioned under a separate element of a plastic magnifying 
lens, producing a magnified character. Satisfactory viewing 
will be realized within an angle of approximately ±20° from 
the centerline of the digit. A filter, such as plexiglass 2423, 
Panelgraphic 60 or 63, and Homallte 100-1600, will lower 
the ambient reflectance and improve display contrast. Digit 
encoding of these devices is performed by standard 7 
segment decoder driver circuits. 



7-159 


SOLID STATE 
DISPLAYS 


















Package Dimensions 


1.021.38 
(.0401.015) 1 


7.111.38 
(.2801 .015) 


49.271.25 
(1.9401.010)“ 



1.911.38 
(.0751.015) 


1 23456789 10 11 

■►I I-*— 2.54 (.100) NOIM-CUMULATIVE 


12.701.38 

- I (.5001.015)- 

18.91.38 I 
(.7201.015) 



9 10 11 12 13 14 15 16 17 \ 470± 13 

lULATIVE 1.021.13 (.1851.005)^— 

(.0401.005) 1.591.31 

DIA.TYP. (.0621.012) 


L 1.581.31 

r(.2021.012) 


NOTES: 1. Dimensions in millimeters and (inches). 

2^Lqgyahd part number are oh back of package. 

3. Secondary 1.25X magnifier that slides into 
primary lens and increases character height 
to 3.33 (.131) available as special product. 

4. Tolerances: ±.88 (.015) 


Figure 9. 5082-7441 


Magnified Character Font Description 


5082-7441 



Note: All dimensions in millimeters 
and (inches). 


Figure 10. 


Device Pin Description 


Pin 

Wo* 

8082*7441 

Function 

Pin 

No. 

5082*7441 

Function 

1 

Dig. 1 Cathode 

.. 

10 

Seg* d Anode 

2 

Seg. c Anode 

11 

Dig. 6 Cathode 

3 

Dig. 2 Cathode 

12 

Seg. g Anode 

4 

d,p. Anode 

13 

Dig. 7 Cathode 

5 

Dig, 3 Cathode 

14 

Seg* b Anode 

e 

Seg. a Anode 

15 

Dig. 8 Cathode 

7 

Dig. 4 Cathode 

16 

Seg. f Anode 

8 

Seg. e Anode 

17 ! 

Dig. 9 Cathode 

9 

Dig. 5 Cathode 
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Package Dimensions 


69.85 ± 0.38 
(2.750 ± .015) ~ 

_ 68.07 ± 0.25 _ 

(2.680 ± .010) 
3.81 (.150) 15 SPACES 
TOL. NON-ACCUMULATIVE 


6.30 ± 0.38 
(.248 ± .015) 


1.58 ± .25 
(.062 i .010) 


18.29 ± 0.38 
(.720 ± .015) 


4* "f—h'T' + -| 




13.34 ± 0.38 
(.525 ± .015) 


1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

.J 2.54 (.100) 23 SPACES 

TOL. NON-ACCUMULATIVE 


17 18 19 20 21 22 23 24 


Figure 11. 5082-7446 


Magnified Character Font Description 


o 

u 


DEVICE 

X 

y 

5082-7446 

2.92 

(.116) 

1,40 

(.055) 


Figure 12. 


Device Pin 
Description 


^1.02 (.040) DIA 
PLATED THRU 
24 HOLES 




_4.72 ± 0.38 
(.186 ± .015) 


NOTES: 1. ALL DIMENSIONS IN MILLIMETRES AND 
(INCHES). 

2. TOLERANCES ON ALL DIMENSIONS ARE 
iO.38 (.015) UNLESS OTHERWISE 
SPECIFIED. 


Pin 

No. 

5082-7446 

Function 

1 

Cathode-Digit 1 

2 

Cathode-Digit 2 

3 

Cathode-Digit 3 

4 

Cathode-Dig it 4 

5 

Cathode-Digit 5 

6 

Anode-Segment e 

7 

Cathode-Digit 6 

8 

Anode-Segment d 

9 

Cathode-Digit 7 

10 

Anode-Segment a 

11 

Cathode-Digit 8 

12 

Anode-Segment DP 

13 

Cathode-Digit 9 

14 

Anode-Segment c 

16 

Cathode-Digit 10 

16 

Anode-Segment g 

17 

Cathode-Digit 11 

18 

Anode-Segment i> 

19 

Cathode-Digit 12 

20 

Anode-Segment f 

21 

Cathode-Digit 13 

22 

Cathode-Digit 14 

23 

Cathode-Digit 15 

24 

Cathode-Digit 16 
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Package Dimensions 


ALL DIMENSIONS IN MILLIMETERS AND (INCHES). TOLERANCES ARE ±0.20 (±.008) UNLESS OTHERWISE NOTED 



Magnified Character 
Font Description 

DEVICES 

5082-7285 

5082-7295 



" d.p. 

ALL DIMENSIONS IN MILLIMETERS AND (INCHES). 

Figure 15. 


Device Pin Description 


Pin 

No. 

5082-7285 

Function 

5082-7295 

Function 

t 

Anode Segment b 

Cathode Digit 1 

2 

Anode Segment g 

Cathode Digit 2 

3 

Anode Segment e 

Cathode Digit 3 

4 

No Connection 

Cathode Digit 4 

5 

Cathode Digit 2 

Anode Segment dp 

a 

Cathode Digit 8 

Cathode Digit 5 

7 

Cathode Digit 4 

Anode Segment c 

8 

Cathode Digit 5 

Cathode Digit 6 

9 

Cathode Digit 6 

Anode Segment e 

10 

No Connection 

Cathode Digit 7 

11 

Anode Segment dp 

Anode Segment a 

12 

Anode Segment d 

Cathode Digit 8 

18 

Anode Segment c 

Anode Segment g 

14 

Anode Segment a 

Cathode Digit 9 

15 

Anode Segment f 

Anode Segment d 

16 


Cathode Digit 10 

17 


Anode Segment f 

18 


Cathode Digit 11 

19 


Anode Segment b 

20 


Cathode Digit 12 

21 


Cathode Digit 13 

22 


Cathode Digit 14 

23 


Cathode Digit 16 
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High Reliability 


Hewlett-Packard has supplied specially tested 
high reliability optoelectronic products since 1968 
for use in state-of-the-art commercial^ military, 
and aerospace applications. To meet the 
requirements of high reliability, products must be 
designed with rugged capabilities to withstand 
severe levels of environrhental stress and exposure 
without failure. We have accomplished this 
objective by designing a unique family of 
hermetic products including lamps, displays, and 
optocouplers which have proven their merits in 
numerous advanced space and defense programs 
in the international marketplace. 

These products receive reliability screening and 
qualification tests in accordance with appropriate 
reliability programs similar to those of 
MIL-S-19500, MIL-D-87157 and 
MIL-STD-883. HP supplies JAN and JANTX 
LED indicators and optocouplers in compliance 
with DESC selected item drawings and parts with 
HP standard military equipment screening 
programs for optocouplers and displays. 

Reliability programs are also performed to 
individual customer control drawings and 
specifications when needed. Some of these special 
testing programs are very complex and may 
include Class S requirements for microcircuits. 

HP’s optoelectronic epoxy encapsulated products 
are designed for long life applications where non¬ 
man rated or ground support requirements allow 
their use. As with hermetic products, the 
capabilities of epoxy parts can be enhanced by 
100% screening and conditioning tests. Lot 


capabilities can be confirmed by acceptance 
qualification test programs. MIL-D-87157 is used 
to define the military requirements for plastic 
LED indicators and displays. 

All testing is done by experienced Hewlett- 
Packard employees using facilities which are 
approved by DESC for JAN products and by 
customer inspection for special programs. 
Environmental equipment capabilities and 
operating methods of the test laboratory meet 
MIL-STD-750 or MIL-STD-883 procedures. 
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High Reliability Optoelectronic Products 


Hewlett-Packard offers the broadest line of high 
reliability, solid state display products. They are 
specially designed to withstand severe environmental 
stress and exposure without failure. This unique 
product group includes lamps, integrated numeric 
and hexadecimal displays, and 5x7 dot matrix 
alphanumeric displays. 



The hermetically sealed, solid state lamps are listed 
on the Qualified Parts List (QPL) of MIL-S-19500, 
and are supplied as either standard JAN or JANTX 
devices. There are four colors: standard red, high 
efficiency red, yellow, and green; and each color is 
also available in a panel mountable fixture. 


Products meeting the hermeticity requirement of 
MIL-D-87157 include the integrated numeric and 
hexadecimal displays and 5x7 dot matrix 
alphanumeric displays. Hewlett-Packard offers two 
in-house high reliability testing programs, TXV and 
TXVB. The TXVB program is in conformance with 
Quality Level A of MIL-D-87157 with qualification 
and with 100% screening test. The TXV program is a 
modification of Quality Level A of MIL-D-87157 
with 100% screening only. Detailed testing programs 
for TXV and TXVB are given in the individual data 
sheets. 

The integrated numeric and hexadecimal displays 
with on-board decoder/driver and memory, are 
hermetically sealed, and have a character height of 
7.4 mm (0.29 inch). They are available in standard 
red; low power, high efficiency red; high brightness, 
high efficiency red; and yellow. These displays are 
designed and tested for use in military and aerospace 
applications. 

The 5x7 dot matrix alphanumeric displays with 
extended temperature range capabilities are available 
in three character heights: 3.8 mm (0.15 inch), 5 mm 
(0.2 inch), and 6.9 mm (0.27 inch). In addition, these 
displays are available in several colors: standard red, 
high efficiency red, and yellow. The 5 mm (0.2 inch) 
and 6.9 mm (0.27 inch) versions have the additional 
features of having a solder-glass seal and an even 
wider operating temperature range than the 3.8 mm 
(0.15 inch) package. This wide variety of character 
heights and colors makes these products ideal for a 
variety of applications in avionics, industrial controls, 


and instrumentation. 










Hermetically Sealed and High Reliability LED Lamps 



1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. Dominant Wavelength. 

3. PC Board Mouritable. 

4. Military Approved and qualified for High Reliability Applications. 
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Hermetically Sealed and High Reliability LED Lamps (cont.) 


Description 


Package Outline Drawing 






Part No. 

Colorl^J 

HLMP-0363 

High 

HLMP-0391 

Efficiency 

Red 

HLMP-0392 

(626 nm) 

HLMP-0463 

Yellow 

HLMP-0491 

(585 nm) 

HLMP-0492 


HLMP-0563 

Green 

HLMP-0591 

(572 nm) 

HLMP-0592 


HLMP-0364 

High 

HLMP-0365 

Efficiency 

Red 

HLMP-0366 

(626 nm) 

HLMP-0464 

Yellow 

HLMP-0465 

(585 nm) 

HLMP-0466 


HLMP-0564 

Green 

HLMP-0565 

(572 nm) 

HLMP-0566 



Hermetic 

TO-1813] 


50mcd 
@ 20 mA 


50 mcd 
@20mA 


50 mcd 
@ 25 mA 


50 mcd 
@20mA 


50 mcd 
@25mA 


50 mcd 
@ 25 mA 


NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. Dominant Wavelength. 

3. PC Board Mountable. 

4. Military Approved and qualified for High Reliability Applications. 


2.0 V 
@ 20 mA 


2.0 V 
@20 mA 


2.1 V 
@ 25 mA 


2.0 V 
@20 mA 


2.0 V 
@ 20 mA 


2.1 V 
@ 25 mA 













Hermetic Hexadecimal and Numeric Dot Matrix Displays 


Device 


Description 


Package 


Appiication 


Page 

No. 





TT 


7.4 mm (.29") 

4x7 Single Digit 

Package; 

8 Pin Glass Ceramic 
15.2mm (.6") DIP 

Truly Hermetic 


4I\I51 

4N51TXV 

M87157/00101ACXn] 

(4N51TXVB) 

(A) 


Numeric RHDP 
Decoder/Dri ver/Memory 
TXV — Hi Rel Screened 


8 Pin Hermetic Built-in 
15.2 mm (.6”) DIP 
with gold plated 
leads 


4N52 

4N52TXV 

M87157/00102ACXn] 

{4N52TXVB) 

(B) 


Numeric LHDP Built-in 
Decoder/Driver/Memory 
TXV — Hi Rel Screened 


Military High Reliability 
Applications 
Avionics/Space Flight 
Systems 

Fire Control Systems 

Ground Support. 
Shipboard Equipment 


8-30 


4N54 

4N54TXV 

M87157/00103ACX[1] 

(4N54TXVB) 

(C) 


Hexadecimal Built-in 
Decoder/Driver/Memory 
TXV - Hi Rel Screened 


4N53 
4N53TXV 
M87157/00103ACXH] 
(4N53TXVB) 

(D) 


Character Plus/Minus Sign 
TXV — Hi Rel Screened 


HDSP-0781 

(A) 

HDSP-0781 

TXV 

HDSP-0781 

TXVB 


Numeric RHDP, Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 


High Efficiency Red, 
Low Power 


Ground. Airborne. Shipboard 
Equipment 

Fire Control Systems 
Space Flight Systems 
Other High Reliability 
Uses 


8-38 


HDSP-0782 

(B) 

HDSP-0782 

TXV 

HDSP-0782 

TXVB 


Numeric LHDP, Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 


HDSP-0783 

(D) 

HDSP-0783 

TXV 

HDSP-0783 

TXVB 


Overrange ±1 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 


HDSP-0784 

(C) 

HDSP-0784 

TXV 

HDSP-0784 

TXVB 


Hexadecimal, Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 


HDSP-0791 

(A) 

HDSP-0791 

TXV 

HDSP-0791 

TXVB 


Numeric RHDP. Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 


High Efficiency Red, 
High Brightness 


Ground, Airborne. Shipboard 
Equipment 

Fire Control Systems 
Space Flight Systems 
Other High Reliability 
Uses 


HDSP-0792 

(B) 

HDSP-0792 

TXV 

HDSP-0792 

TXVB 


Numeric LHDP, Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 


[1] Military Approved and Qualified for High Reliability Applications. 
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Hermetic Hexadecimal and Numeric Dot Matrix Displays (cont.) 


Device 


Description 

Color 

Application 

Page 

No. 

(See previous page) 

HDSP-0783 

(D) 

HDSP-0783 

TXV 

HDSP-0783 

TXVB 

Overrange ±1 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level AMIL-D-87157 

High Efficiency Red, 

High 

Brightness 

• Ground, Airborne, Shipboard 
Equipment 

• Fire Control Systems 

• Space Flight Systems 

• Other High Reliability 

Uses 

8-38 

' 

HDSP-0794 

(C) 

HDSP-0794 

TXV 

HDSP-0794 

TXVB 

Hexadecimal, Built-in 
Decoder/Driver Memory 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 





HDSP-0881 

(A) 

HDSP-0881 

TXV 

HDSP-0881 

TXVB 

Numeric RHDP, Built-in 
Decoder/Driver Memory 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 

Yellow 




HDSP-0882 
. (B) 

HDSP-0882 

TXV 

HDSP-0882 

TXVB 

Numeric LHDP, Built-in 
Decoder/Driver Memory 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 





HDSP-0883 

(D) 

HDSP-0883 

TXV 

Overrange ±1 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level AMIL-D-87157 





HDSP-0883 

TXVB 






HDSP-0884 

(C) 

HDSP-0884 

TXV 

HDSP-0884 

TXVB 

Hexadecimal, Built-in 
Decoder/Driver Memory 

TXV Hi Rel Screened 

TXVB Hi Rel Screened 
to Level A MIL-D-87157 
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HI REL/HERMETIC ■ SOLID STATE 
COMPONENTS ■ DISPLAYS 




Hermetic Alphanumeric Displays 


Page 


Device 


Description 


Color 



HDSP-2010 


3.7 mm (.15”) 5x7 Four 
Character Alphanumeric 


HDSP-2010 

TXV 

HDSP-2010 

TXVB 


Operating Temperature 
Range: -40° C to +85° C 
TXV Hi Rel Screened 
TXVB Hi Rel Screened to 
Level A MIL-D-87157 


Red, Red Glass 
Contrast Filter 


_ Application _No^ 

• Extended temperature 8-46 
applications requiring 

high reliability. 

• I/O Terminals 

• Avionics 

For further information see 
Application Note 1016. 



HDSP-2310 

HDSP-2310 

TXV 

HDSP-2310 

TXVB 


HDSP-2311 

HDSP-2311 

TXV 


5.0 mm (.20”) 5x7 Four 
Character Alphanumeric 

12 Pin Ceramic 6.35 mm 
(.25”) DIP with untinted 
glass lens 

Operating Temperature 
Range: -55°C to +85° C 

True Hermetic Seal 
TXV - Hi Rel Screened 


Standard Red 


Yellow 


Military Equipment 
Avionics 

High Rel Industrial 
Equipment 


8-52 


HDSP-2311 TXVB - Hi Rel Screened 
TXVB to Level A MIL-D-87157 


HDSP-2312 

HDSP-2312 

TXV 


High Eff. Red 


HDSP-2312 

TXVB 



HDSP-2450 

HDSP-2450 

TXV 

HDSP-2450 

TXVB 


Operating Temperature 
Range: -55° C to +85° C 
6.9 mm (.27”) 5x 7 Four 
Character Alphanumeric 
28 Pin Ceramic 15.24 mm 
(.6”) DIP 


HDSP-2451 

HDSP-2451 

TXV 

HDSP-2451 

TXVB 

HDSP-2452 


True Hermetic Seal 
TXV - Hi Rel Screened 

TXVB — Hi Rel Screened 
to Level A MIL-D-87157 


Red 


Yellow 


High Efficiency Red 


Military Equipment 
High Reliability 
Applications 
Avionics 

Ground Support, Cock¬ 
pit, Shipboard Systems 


8-59 


HDSP-2452 

TXV 

HDSP-2452 

TXVB 
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Optoelectronic Product Qualification 


Two military documents are presently in use to 
qualify visible products. MIL-S-19500 establishes the 
standard JAN and JANTX test programs for 
hermetic lamps. Four hermetic lamps are listed on 
the Qualified Parts List (QPL) of MIL-S-19500. 
Descriptions of the individual devices are given in 
detail specifications called slash sheets. 

The second military document governing the 
qualification of visible products is MIL-D-87157. 
This general specification is dated August 26, 1981, 
and covers solid state, light emitting diode displays. 
This specification may be used to cover all display 
products including lamps not covered in 
MIL-S-19500. This specification has provisions for 
four different quality levels as follows; 


Level A Hermetically sealed displays with 100% 
screening tests 

Level B Hermetically sealed displays without 100% 
screening tests 

Level C Non-hermetic displays with 100% 
screening tests 

Level D Non-hermetic displays without 100% 
screening tests 

Hewlett-Packard devices meeting the hermeticity 
requirements of MIL-D-87157 include the hermetic 
hexadecimal, numeric, and alphanumeric displays 
described in this section of the catalog. If the suffix 
TXVB is added to the part number, the display is 
tested to Level A with 100% screening tests and 
qualification. If only the 100% tests are required, the 
suffix TXV is added. 



Detailed testing programs which follow the general 
program for quality Level A are given in the 
individual data sheets. 

The general program from MIL-D-87157 for quality 
Level C non-hermetic displays is given on the 
following pages. 
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HIREL/HERMETIC 

COMPONENTS 


TABLE I. 100% SCREEN FORMAT FOR QUALITY LEVEL C 


Test Screen 

MIL-STD-750 

Method 

Level C 

1. Precap Visual I'll 

2072 

When specified 

2. High Temperature Storagelil 

1032 

100% 

3. Temperature Cyclingl11 

1051 

100% 

4. Constant Accelerationl‘'-2| 

2006 

When specified 

5. Fine Leaklil 

1071 

N/A 

6. Gross Leaklil 

1071 

N/A 

7. Interim Electrical/Optical TestsMi 

— 

When specified 

8. Burn-InM-SI 

1015 

100% 

9. Final Electrical/Optical Tests 

— 

100% 

10. Delta Determinations!'ll 

— 

When specified 

11. External Visuall3l 

2009 

100% 


Notes: 

1. These tests are design dependent. The conditions and limits shall be specified in the detail specification when these tests are applicable. 

2. Applicable to cavity type displays only. 

3. MIL-STD-883 test method applies. 


TABLE II. GROUP A ELECTRICAL TESTS'^’ 


Subgroups 

LTPD 

Subgroup 1 

DC Electrical Tests at 25° C 

5 

Subgroup 2 

Selected DC Electrical Tests at High Temperatures 

7 

Subgroup 3 

Selected DC Electrical Tests at Low Temperatures 

7 

Subgroup 4 

Dynamic Electrical Tests at Ta = 25° C 

5 

Subgroup 5 

Dynamic Electrical Tests at High Temperatures 

7 

Subgroup 6 

Dynamic Electrical Tests at Low Temperatures 

7 

Subgroup 7 

Optical and Functional Tests at 25°C 

5 

Subgroup 8 

External Visual 

7 


Notes: 

1. The specific parameters to be included for tests in each subgroup shall be as specified in the applicable detail specification. 
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TABLE lllb. GROUP B ENVIRONMENTAL TESTS 
(CLASS C AND D DISPLAYS ONLY) 


Test 

MIL-STD-750 

Method 

Sampling Plan 

Subgroup 1 

Resistance to SolventsMl 

1022 

4 Devices/ 

0 Failures 

Internal Visual and Mechanicall2.5| 

2014 

1 Device/ 

0 Failures 

Subgroup 2[3,4] 

Solderabilityl'*! 

Electrical/Optical Endpointslil 

2026 

LTPD = 15 

Subgroup 3 

Thermal Shock111 
(Temperature Cycling) 

1051 

LTPD = 15 

Moisture Resistancelil 

Electrical/Optical Endpointsf I 

1021 

Subgroup 4 

Operating Life Test (340 Hours)lil 

Electrical/Optical Endpointslil 

1027 

LTPD = 10 

Subgroup 5 

Non-Operating (Storage) Life Test (340 Hours)lil 
Electrical/Optical Endpointsli I 

1032 

LTPD = 10 


Notes: 

1. Test method or conditions in accordance with detail specification. 

2. Not required for solid encapsulated displays. 

3. The LTPD applies to the number of leads inspected except in no case shall 
less than three displays be used to provide the number of leads required. 


4. Whenever electrical/optical tests are not required as endpoints, electrical 
rejects may be used. 

5. MIL-STD-883 test method applies. 


TABLE IVb. GROUP C PERIODIC TESTS (CLASS C AND D DISPLAYS ONLY) 


Test 

MIL-STD-750 

Method 

Sampling Plan 

Subgroup ICII 

Physical Dimensions 

2066 

2 Devices/ 

0 Failures 

Subgroup 2[i] 

Lead Integrity 16I 

2004 

LTPD = 15 

Subgroup 3 

Shockl2| 

2016 

LTPD = 15 

Vibration, Variable Frequencyl2| 

2056 


Constant Accelerationl21 

2006 


External Visual[3| 

Electrical/Optical EndpointsHI 

1001 or 1011 


Subgroup 4 

Operating Life Testl4.51 

Electrical/Optical Endpointsl^l 

1026 

X= 10 

Subgroup 5 

Temperature Cycling (25 cycles min.)14| 
Electrical/Optical Endpointsl^l 

1051 

LTPD = 20 




Notes 

1. Whenever electrical/optical tests are not required as endpoints, electrical 
rejects may be used. 

2. Not required for solid encapsulated displays. 

3. Visual requirementsshall beasspecified in MIL-STD-883, method lOIOor 
1011. 

4. Test method or conditions in accordance with detail specification. 


5. If a given inspection lot undergoing Group B inspection has been selected 
to satisfy Group C inspection requirements, the340 hour life tests may be 
continued on test to 1000 hours in order to satisfy the Group C life test 
requirements. In such cases, either the 340 hour endpoint measurements 
shall be made as a basis for Group B lot acceptance or the 1000 hours 
endpoint measurements shall be used as the basis for both Group B and C 
acceptance. 

6. MIL-STD-883 test method applies. 
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Hermetic Optocouplers 


Hewlett-Packard has selected several very popular opto- 
coupler types for assembly in our militarized hermetic 8 and 
16 pin dual in-line packages. These devices offer a wide var¬ 
iety of LED input current levels, speed and current transfer 
ratio. High performance optocouplers are used in many U.S. 
and international military, aerospace and high reliability 
applications. 

HP’s 8102801 EC and 8302401 EC products are DESC* rec¬ 
ognized devices which conform to MIL-STD-883 Class B 
testing. The 8102801 EC is a 6N134 consisting of dual 
channel high speed logic gates compatible with TTL inputs, 
and outputs. A second family of dual channel high speed 
logic gates, the HCPL-1930/1, were recently introduced 
and feature high common mode and input current regula¬ 
tion. The 8302401 EC is a quad channel low power Darlington 
ideal for MOS, CMOS, or RS232-C data transmission sys¬ 
tems. Our commercial quad optocoupler was re-registered 


as 6N140A featuring its new capability of full military temp¬ 
erature range from -55° C to +125°C. HP recently Intro¬ 
duced a new family of 8 pin hermetic dual in-line packaged 
devices consisting of both single and dual channel Darling¬ 
ton units, the HCPL-5700/1 and HCPL-5730/1 respectively. 
The military types are fully compliant to MIL-STD-883 
Class B, revision level C. The 4N55 product is a dual chan¬ 
nel coupler having low gain transistor output useful for 
isolating circuits in power supply applications, logic inter¬ 
facing, and wide bandwidth analog applications. 

Special testing of hermetic optocouplers for advanced com¬ 
mercial, military, and aerospace applications has been 
performed since 1975. This testing is in accordance with the 
latest revisions of appropriate military and customers’ speci¬ 
fications and drawings. 

‘Defense Electronic Supply Center(DESC) is an agency of the Uni¬ 
ted States Department of Defense (DOD). 






Hermetic Optocouplers 


Device 


Description 


Application 


Typical 
Data Rate 
INRZ) 


Current 

Transfer 

Ratio 


Specified 

Input 

Current 


Withstand 

Test 

Voltage 


No. 




1 
iivcc 

[3 >-iVoi 

E il 

d -n i^Voz 
01 

\T iGNQ 

E_H 


6N134 


Dual Channel 
Hermetically Sealed 
Optically Coupled 
Logic Gate 


Line Receiver, 
Ground Isolation for 
High Reliability 
Systems 


10M bit/s 


400% Typ. 


10 mA 


1500 V dc 


8-66 


8102801EC 


DESC Approved 
6N134 


Military/High 

Reliability 


8-69 


6N134TXV 


TXV — Screened 


8-66 


6N134TXVB 


TXVB — Screened 
with Group B 
Data 


Use 8102801EC 
in New Designs 



HCPL-1930 


Dual Channel 
Hermetically sealed 
High CMR Line 
Receiver Optocoupler 


Line receiver, High 
Speed Logic Ground 
Isolation in High 
Ground or Induced 
Noise Environments 


10M bit/s 


400% Typ. 


10 mA 


1500 Vdc 


8-73 


HCPL-1931 


MIL-STD-883 
Class B Part 


Military/High 

Reliability 




|8 Vcc 
7 NC 
-p6 Vo 
5 GND 


HCPL-5700 


Single Channel 
Hermetically Sealed 
High Gain Optocoupler 


Line Receiver, Low 
Current Ground 
Isolation, TTL/TTL, 
LSTTL/TTL, CMOS/TTU 


60k bit/s 


200% Min. 


0.5 mA 


500 V dc 


8-79 


HCPL-5701 


MIL-STD-883 
Class B Part 


Military/High 

Reliability 



HCPL-5730 


Dual Channel 
Hermetically Sealed 
High Gain Optocoupler 


Line Receiver, Polarity 
Sensing, Low Current 
Ground Isolation 


8-83 


HCPL-5731 


MIL-STD-883 
Class B Part 


Military/High 

Reliability 


[4^- 


ii 

iVcc 

t>-!l 

>-3 

[^GNQ 

U 


6N140A 

(6N140) 


Hermetically Sealed 
Package Containing 
4 Low Input Current, 
High Gain Optocouplers 


Line Receiver, Low 
Power Ground 
Isolation for High 
Reliability Systems 


100k bit/s 


300% Min. 


0.5 mA 


1500 Vdc 


8-87 


8302401EC 


DESC Approved 
6N140A 


Military/High 

Reliability 


8-91 


6N140A/883B 

(6N140/883B) 


MIL-STD-883 
Class B Part 


Use 8302401 EC 
in New Designs 


8-87 


6N140TXV 


TXV - Hi-Rel 
Screened 


6N140TXVB 


TXVB - Hi-Rel 
Screened with 
Group B Data 




4N55 


Dual Channel 
Hermetically Sealed 
Analog Optical 
Coupler 


Line Receiver, 
Analog Signal 
Ground Isolation, 
Switching Power 
Supply Feedback 
Element 


700k bit/s 


9% Min. 


16 mA 


1500 Vdc 


8-96 


4N55/883B 


MIL-STD-883 
Class B Part 


Military/High 

Reliability 


4N55TXV 


TXV - Hi-Rel 
Screened 


4N55TXVB 


TXVB - Hi-Rel 
Screened with 
Group B Data 


Use 

4N55/883B in 
New Designs 
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Hermetic Optocoupler Product Qualification 
MIL-STD-883 Class B Test Program 


The following 100% Screening and Quality Conformance 
Inspection programs show in detail the capabilities of our 
4N55; 6N134, 6N140A, HCPL-5701, and 5731 optocouplers. 
This program will help customers understand the tests 
included in Methods 5004 and 5005 of MIL-STD-883 and to 
help in the design of special product drawings where this 


testing is required. The 4N55/883B, 5701/883B, 5731/883B, 
8102801 EC and 8302401 EC (DESC Selected Item Drawings 
for the 6N134 and 6N140A respectively) have standardized 
test programs suitable for product use in military, high relia¬ 
bility applications and are the preferred devices by military 
contractors. 


100% Screening 


MIL-STD-883, METHOD 5004 (CLASS B DEVICES) 


Test Screen 

Method 

Conditions 

1. Precap Internal Visual 

2010 

Condition B, DESC Parts 

2. High Temperature Storage 

1008 

Condition C, Ta = 150°C, Time = 24 Hours minimum 

3. Temperature Cycling 

1010 

Condition C, -65° C to +150° C, 10 cycles 

4 . Constant Acceleration 

2001 

Condition A, 5K Gs, Yi axis only, 16 pin DIP, 

Condition E, 30K Gs, Yi axis only, 8 pin DIP 

5. Fine Leak 

1014 

Condition A 

6. Gross Leak 

1014 

Condition C 

7. Interim Electrical Test 

- 

Group A, Subgroup 1, except li/o (optional) 

8. Burn-In 

1015 

Condition B, Time = 160 Hours minimum, Ta = 125°C 

Burn-in conditions are product dependent and are 
given in the individual data sheets. 

9. Final Electrical Test 

Electrical Test 

Electrical Test 

Electrical Test 


Group A, Subgroup 1,5% PDA applies 

Group A, Subgroup 2 

Group A, Subgroup 3 

Group A, Subgroup 9 

10. External Visual 

2009 



Quality Conformance Inspection 

Group A electrical tests are product dependent and are 
given in the individual device data sheets. Group A and B 
testing is performed on each inspection lot. 

GROUP A TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 


Subgroup 1 

Static tests at Ta = 25° C 


Subgroup 2 

Static tests at Ta =+125° C 3 


Subgroup 3 


Static tests at Ta =-55° C 

5 

Subgroups 4, 5, 6, 7 and 8 


These subgroups are non-applicable to this device type 


Subgroups 


Switching tests at Ta = 25°C 

2 

Subgroup 10 


Switching tests at Ta =+125°C 

3 


Subgroup 11 

Switching tests at Ta =-55°C 


LTPD 


2 


5 





GROUP B TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 


Test 

Method 

Conditions 

LTPD 

Subgroup 1 

Physical Dimensions 
(Not required if Group D is 
to be performed) 

2016 


2 Devices/ 

0 Failures 

Subgroup 2 

Resistance to Solvents 

2015 


4 Devices/ 

0 Failures 

Subgroup 3 

Solderability 

(LTPD applies to number of leads 
inspected — no fewer than 3 
devices shall be used.) 

2003 

Soldering Temperature of 245 ± 5°C 
for 10 seconds 

15 

(3 Devices) 

Subgroup 4 

Internal Visual and Mechanical 

2014 


1 Device/ 

0 Failures 

Subgroup 5 

Bond Strength 

(1) Thermocompression 

(performed at precap, prior to seal. 

LTPD applies to number of bond pulls 
from a minimum of 4 devices). 

2011 

(1) Test Condition D 

15 

(4 Devices) 

Subgroup 6 

Internal water vapor content 
(Not applicable — per footnote 
ofMIL-STD) 

. - . 


- 

Subgroup 7 

Fine Leak 

Gross Leak 

1014 

Test Condition A 

Test Condition C 

5 

Subgroup 8* 

Electrical Test 

Electrostatic Discharge 

Sensitivity 

Electrical Test 

3015 

Group A, Subgroup 1, except li-o 

Group A, Subgroup 1 

15 


*(To be performed at initial qualification only) 


Group C testing is performed on a periodic basis from current manufacturing every 3 months. 

GROUP C TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 


Test 

Method 

Conditions 

LTPD 

Subgroup 1 

Steady State Life Test 

1005 

Condition B, Time = 1000 Hours Total 
Ta = +125°C 

Burn-in conditions are product 
dependent and are given in the 
individual device data sheeets. 

5 

Endpoint Electricals 
at 168 hours and 504 hours 


Group A, Subgroup 1, except li-o 

Endpoint Electricals 
at 1000 hours 


Group A, Subgroup 1 

Subgroup 2 

Temperature Cycling 

1010 

Condition C, -65° C to +150°C, 

10 cycles 

1-5 

Constant Acceleration 

2001 

Condition A, 5KG’s, Yi axis only 

Fine Leak 

1014 

Condition A 

Gross Leak 

1014 

Condition C 

Visual Examination 

1010 

Per visual criteria of Method 1010 

Endpoint Electricals 


Group A, Subgroup 1 
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Group D testing is performed on a periodic basis from current manufacturing every 6 months. 


GROUP D TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 


Test 

Method 

Conditions 

LTPD 

Subgroup 1 

Physical Dimensions 

2016 


15 

Subgroup 2 

Lead Integrity 

2004 

Test Condition B2 (lead fatigue) 

15 

Subgroup 3 

Thermal Shock 

1011 

Condition B, (-55°Cto +125°C) 

15 cycles min. 

15 

Temperature Cycling 

1010 

Condition C, (-65°C to +150°C) 

100 cycles min. 

Moisture Resistance 

1004 


Fine Leak 

1014 

Condition A 

Gross Leak 

1014 

Condition C 

Visual Examination 


Per visual criteria of Method 1004 
and 1010 

Endpoint Electricals 


Group A, Subgroup 1 

Subgroup 4 

Mechanical Shock 

2002 

Condition B, 1500G, t = 0.5 ms, 

5 blows in each orientation 

15 

Vibration Variable Frequency 

2007 

Condition A min. 

Constant Acceleration 

2001 

Condition A, 5KGs, Yi axis only, 

16 pin DIP, 

Condition E, 30 KGs, Yi axis only, 

8 pin DIP 1 

Fine Leak 

1014 

Condition A 

Gross Leak 

1014 

Condition C 

Visual Examination 

1010 

Per visual criteria of Method 1010 

Endpoint Electricals 


Group A, Subgroup 1 

Subgroup 5 

Salt Atmosphere 

1009 

Condition A min. 

15 

Fine Leak 

1014 

Condition A 

Gross Leak 

1014 

Condition C 

Visual Examination 

1009 

Per visual criteria of Method 1009 

Suogroup 6 

Internal Water Vapor Content 

1018 

5,000 ppm maximum water content at 
100°C 

3 Devices 
(0 failures) 

5 Devices 
(1 failure) 

Subgroup 7 

Adhesion of lead finish 

2025 


15 

Subgroup 8 

Lid Torque 

(Applicable to 8 pin DIP only) 

2024 


5 Devices 
(0 failures) 




Plastic Optocouplers 

Hewlett-Packard supplies plastic optocouplers with high 
reliability testing for commercial/industrial applications 
requiring prolonged operational life. Two of the most 
frequently requested 100% preconditioning and screening 
programs are given. The first program has burn-in and 
electrical test only, the second program adds temperature 
storage and temperature cycling. Either program is avail¬ 
able for HP’s plastic optocouplers. Electrical testing is to 
catalog conditions and limits and will include 100% DC 
parameters, sample testing of input-output insulation 
leakage current and appropriate AC parameters. Contact 
your local field representative for pricing and availability of 
these programs. 



PLASTIC OPTOCOUPLERS 
PRECONDITIONING AND SCREENING 100% 


COMMERCIAL BURN-IN^ 


Examinations or Tests 

MIL-STD-883 

Methods 

Conditions 

1. Commercial Burn-in 

1015 

Ta = 70° C, 160 hours per designated circuit. 

2. Electrical Test 


Per specified conditions and min./max. 
limits at Ta = 25° C 


SCREENING PROGRAM** 

Examinations or Tests 

1. High Temperature Storage 

2. Temperature Cyciing 

3. Burn-in 

4. Electrical Test 

5. External Visual 

‘‘Contact your field salesman for details. 


MIL-STD-883 

Methods 

1008 

1010 

1015 


Conditions 

24 hours at 125°C 

10 cycles, -55°Cto +125°C _ 

Ta = 70°C, 160 hours per designated circuit 

Per specified conditions and min./max. 
limits at Ta = 25°C 
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HEWLETT 

PACKARD 


JAN QUALIFIED 
HERMETIC 
SOLID STATE 
LAMPS* 


1N5765 

JAN1N5765 

JAIVTX1N5765 

1N6093 

JAN1N6093 

JANTX1N6093 

1N6092 
JAN1N6092 
JANTX1N6092 ; 

1N6094 

JAN1N6094 

JANTX1N6094 


TECHNICAL DATA JANUARY 1986 


Features 


• MILITARY QUALIFICATION 

• CHOICE OF 4 COLORS 

Red 

High Efficiency Red 

Yeliow 

Green 

• DESIGNED FOR HIGH-RELIABILITY 
APPLICATIONS 

• HERMETICALLY SEALED 

• WIPE VIEWING ANGLE 

• LOW POWER OPERATION 

• 1C COMPATIBLE 

• LONG LIFE 

• PANEL MOUNT OPTION HAS WIRE 
WRAPPABLE LEADS AND AN 
ELECTRICALLY ISOLATED CASE 





HERMETIC T0^6 LAMP 





Description 


The 1N5765, 1N6092, 1N6093, and 1N6094 are hermeti¬ 
cally sealed solid state lamps encapsulated in a TO-46 
package with a tinted diffused plastic lens over a glass 
window. These hermetic lamps provide good on-off 
contrast, high axial luminous Intensity and a wide viewing 
angle. 

All of these devices are available in a panel mountable 
fixture. The semiconductor chips are packaged in a 
hermetically sealed TO-46 package with a tinted diffused 
plastic lens over glass window. This TO-46 package is 
then encapsulated in a panel mountable fixture designed 
for high reliability applications. The encapsulated LED 
lamp assembly provides a high on-off contrast, a high 
axial luminous intensity and a wide viewing angle. 

The 1N5765 utilizes a GaAsP LED chip with a red diffused 


LAMP ASSEMBLY AS PANEL MOUNT 

plastic lens over glass window. 

The 1N6092 has a high efficiency red GaAsP on GaP LED 
chip with a red diffused plastic lens over glass window. 
This lamp’s efficiency is comjDarable to that of a GaP red 
but extends to higher current levels. 

The 1N6093 provides a yellow GaAsP on GaP LED chip 
with a yellow diffused plastic lens over glass window. 

The 1N6094 provides a green GaP LED chip with a green 
diffused plastic lens over glass window. 

Part marking includes: part number from matrix below. 
CAQI designating code and YYWWX lot identification code 
including year, week and assembly plant if required. A max¬ 
imum of 18 spaces can be accommodated. 


- PART NUMBER ^ LAMP AND PANEL MOUNT MATRIX 


Description 

Standard 

With JAN QualHIcatlonni 

JAN PlusTX Testlngi^^ 

Controlling MIL-S-19500 


Product 


L... 

Documentl^^J 

TABLE 1 HERMETIC TO-46 PART NUMBER SYSTEM 

Standard Red 

1N5765 

JAN1N5765 

JANTX1N5766 

/467 

High Efficiency Red 

1N6092 

JAN1N6092 

jANTXtN6092 

/519 

Yellow 

1N6093 

JAN1N6693 

JANTX1N6093 

7620 

Green 

1N6094 

JAN1N6094 

JANTX1N6094 

/521 

TABLE If PANEL MOUNTABLE PART NUMBER SYSTEMC^I 

Standard Red 

HtMP-0904 

HLMP-0930 (-1 

HLiVIP-0931 { - 1 

NONE 

High Efficiency Red 

HtjVIP-0354 

HLMP-0380 UANM19SOO/51901 } 

HLMP-0381 UTXM19500/51902) 

/519 

Yellow 

HLMP-0454 

HLMP-0480 UANM19500/620011 

HLMP-0481 {JTXM19600/52002) 

/520 

Green 

HlMP-0654 

HLMP-0680 UANM19500/62101) 

HLMP-058i UTXMI9600/52102) 

/621 


Notes: 

1. Parts are marked J1NXXXX or as indicated. equivalent Table I TO-46 part into the panel mount enclosure. 

2. Parts are marked JTX INXXXX or as indicated. The resulting part is then marked per Table II. 

3. Panel mountable packaging incorporates additional assembly of the 4. JAN and JANTX parts only. 

‘Panel mount versions of all of the above are available per the selection matrix on this page. 
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JAN PART: Samples of each lot are subjected to Group A, B 
and C tests listed below. All tests are to the conditions and 
limits specified by the appropriate MIL-S-19500 slash sheet 
for the device under test. A summary of the data gathered in 
Groups A, B and C lot acceptance testing is supplied with 
each shipment. 


Examination or Test 

MIL-STD-750 

Method 

GROUP A INSPECTION 


Subgroup 1 


Visual and mechanical examination 

2071 

Subgroup 2 


Luminous intensity (0 = 0°) 

— 

Luminous intensity (0 = 30°) 

— 

Reverse current 

4016 

Forward voltage 

4011 

Subgroup 3 


Capacitance 

4001 

GROUP B INSPECTION 


Subgroup 1 


Physical dimensions 

2066 

Subgroup 2 


Solderability 

2026 

Thermal shock (temperature cycling) 

1051 

Thermal shock (glass strain) 

1056 

Hermetic seal 

1071 

Moisture resistance 

1021 

End points: Luminous intensity (0 = 0°) 

— 

Subgroup 3 


Shock 

2016 

Vibration, variable frequency 

2056 

Constant acceleration 

2006 

End points: (same as subgroup 2) 


Subgroup 4 


Terminal strength 

2036 

End points: Hermetic seal 

1071 

Subgroup 5 


Salt atmosphere (corrosion) 

1041 

Subgroup 6 


High-temperature life (nonoperating) 

1032 

End points; Luminous intensity (0 = 0°) 


Subgroup 7 


Steady-state operation life 

1027 

End points: (same as subgroup 6) 



JANTX PART: Devices undergo 100% screening tests as 
listed below to the conditions and limits specified by MIL-S- 
19500 slash sheet. The JANTX lot has also been subjected 
to Group A, B and C tests as for the JAN PART above. A 
summary of the data gathered in Groups A, B and C 
acceptance testing is supplied with each shipment. 


MIL-STD-750 

Examination or Test 

Method 

GROUP C INSPECTION 


Subgroup 1 


Thermal shock (temperature cycling) 

End points: (same as subgroup 2 of group B) 

1051 

Subgroup 2 


Resistance to solvents 

— 

Subgroup 3 


High-temperature life (nonoperating) 

1031 

End points: Luminous intensity (0 = 0°) 

— 

Subgroup 4 


Steady-state operation life 

End points: (same as subgroup 3) 

1026 

Subgroup 5 


Peak forward pulse current (transient) 

— 

End points: (same as subgroup 6 of group B) 


Subgroup 6 


Peak forward pulse current (operating) 

End points: (same as subgroup 6 of group B) 


PROCESS AND POWER CONDITION 
(“TX” types only) 


High temperature storage (nonoperating) 


Thermal shock (temperature cycling) 

1051 

Constant acceleration 

2006 

Hermetic seal 

1071 

Luminous intensity (0 = 0°) 

— ■ 

Forward voltage 

4011 

Reverse current 

4016 

Burn-in (Forward bias) 

End points (within 72 hours of burn-in): 

— 

A Luminous intensity (0 = 0°) 

— 

A Forward voltage 

4011 
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Absolute Maximum Ratings at Ta=25°C 


Parameter 

Red 

HLMP-0904 

High Eft* Red 
HLMP-0354 

Yellow 

HLMP-04S4 

Green 

HLMP-0554 

Unite 

Power Dissipation 
{derate linearly from 50® C at 

1.6m W/®C) 

100 

120 

120 

120 

mW 

DC Forward Current 

60 lU 

35l*l 

‘ 3St21 

Siisi 

mA 

Peak Forward Current 

1000 

See Fig. 5 

60 

See Fig. 10 

60 

See Fig. 16 

60 

See Fig. 20 

mA 

Operating and Storage 

Temperature Range 

~65®C to 100®C 

Lead Soldering Temperature 
[1*6mm (0,063 in.) from body] 


260® ( 

Z for 7 seconds. 





Notes: 1. Derate from 50® C at 0.2mA/® C 


2. Derate from 50®C at 0.5mA/®C 


Eiectricai/Opticai Characteristics at Ta=25°C 

I I HLMP-0904 I HLiP-03S4 | HLMP-0454 

Symbol Oe.crtpllon _ , i _ ' " I t:. ''I u.. "' I V™ "r«.r 


Axial luminous 
Intensity 

luminous 

Intensity 

Included Angle 
Between Half 
luminous intensity 
; Points 


Dominant Wavelength 
Speed of Response 
Capacitance 
Thermal Resistance* 
Thermal Resistance** 
Forward Voltage 

Reverse Current! 

Reverse Breakdown 
Voltage 

Luminous Efficacy 


HLMP-0904 1 

HLMFM)3$4 | 

HLMP-04S4 1 

1 HLMP-05S4 1 


1 

Min, 

Typ. 

Max. 

Min. 

Typ. 

Max. 

Mfrt. 

Typ, 

Max, 

1 Min. 1 

Typ. 1 

1 Max. 1 



0.5 

1.0 


1-0 

5 


1-0 

I 

; ^ 


0.8 1 3 1 

At If ^ 25mA 

mcd 

If- 20mA 

Figs. 3,8,13,18 
^ = 0® 

0.3 



0,5 


1 

I 0.5 

[ 



0.4 



mcd 

If - 20 mA 
$ = 30® 


60 



70 



70 

I 

[ 



70 


dcg- 

[1] Figures 

6.11, 16, 21 

630 

655 

700 

S90 

635 

695 

550 

I.. 

583 

660 ; 

525 

566 

600 

nm 

Measurement 
at Peek 


640 



626 



585 



570 


nm 

; I2| 


10 



200 


__ 

200 



200 


ns 



200 

300 


35 

100 


35 

100 


35 

100 

PF 

Vf-O: f=1 MHz 


426 



425" 



425 



425 


^cm 

f3| 


5S0 



550 



550 



560 


®o/w 

|3| 


1.6 

2-0 


2.0 

3.0 


2.0 

3.0 


2.1 

3.0 

V 

If 20mA 


Figures a, 7, 
12, 17 


AtlF^2$fflA 12,17 

.1. " j 1.0.. iuA Vn ^ av 


[Im/W 1 |4] 


NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. The dominant wavelength, x<i, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the color of the device. 

3. Junction to Cathode Lead with 3.18mm (0.125 inch) of leads exposed between base of flange and heat sink. 

4. Radiant intensity, U, in watts/steradian, may be found from the equation I = Iv/i 7 v, where 1 is the luminous intensity in candelas and rjy is the luminous 
efficacy in lumens/watt. 

5. Limits do not apply to non JAN parts. 

‘Panel mount. 

“TO-46 ^ ^ _ ____ 

HKSHSFFfClENpy , 

/ \ iREOv. J 





WAVELENGTH - nm 

Figure 1. Relative Intensity vs. Wavelength. 
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Package Dimensions 

HLMP-0904, 0354, 0454, 0554 


12.70 < .5Q0) 
''13.21 (.520) 



.312-32 UNF-2A (NOTE 3) 


''-CONDUCTIVE SURFACE 

0.64 {.025( 

NOMINAL 




NOTES: -- -T 

1. AIL EXTERNAL METAL SURFACES OF THE PACKAGE _10.80 _^ ^ 

ARE BLACK ANODIZED EXCEPT FOR THE ALODINE (.426)"™"^ 

AREA OF THE FLANGE AND THE GOLD PLATED LEADS. 

2. MOUNTING HARDWARE WHICH INCLUDES ONE LOCK 
WASHER AND ONE HEX-NUT 1$ INCLUDED WITH EACH / <^ 

PANEL MOUNTABLE HERMETIC SOLID STATE LAMP. / C n \ 

3. USE OF METRIC DRILL SIZE B.20 MILLIMETRES OR -i -t— -(- hX - - 

ENGLISH DRILL SIZE P (0.323 INCH) IS RECOMMENDED \ ^ I Cl 

FOR PRODUCING HOLE IN THE PANEL FOR PANEL rj 

MOUNTING. 

4. all DIMENSIONS ARE IN MILLIMETRES (INCHES), ^'—■1—^ 

5. PACKAGE WEIGHT INCLUDING LAMP AND 

PANEL MOUNT IS 1.2 - 1.8 GRAMS. NUT AND WASHER IS AN EXTRA .6-1.0 GRAM. 


n .53 (.021) 


1N5765,1N6092, 1N6093, 1N6094 


4.47 (.176) 
4,82 (.190)“ 
1.12 (.044) 

1.63 (.064) ”1 


24.6 (.970) 
26.2 (1.030) 


0.33 (0.013 ) 

" 0.66 ( 0 . 022 ) 



TINTED plastic 
' OVER GLASS LENS 


GLASS/METAL 
HERMETIC CAN 


^ GOLD PLATED 
KOVAR 




OUTUNETO~46 


NOTES; 

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES). 

2. GOLD-PLATED LEADS. 

3. PACKAGE WEIGHT OF LAMP ALONE 
IS -25-J35 GRAMS. 


Family of Red 1N5765/HLMP-0904 




1.40 1.50 1.60 1.70 

Vf- FORWARD VOLTAGE - VOLTS 

Figure 2. Forward Current vs. 
Forward Voltage. 


10 20 30 40 50 

Ip - FORWARD CURRENT - mA 


— 

»26?“< 

— 









... 












Figure 3. Relative Luminous Intensity 
vs. Forward Current. 


1N5765/HLMP-0904 


SiCouj 
D DC y CC 
2 = 50 : 20 


lOOkHz i I n.I.h o kHi iuJi kHZ™_ZllOO Hi 




0 50 100 150 200 250 300 350 

'peak “ CURRENT - mA 

Figure 4. Relative Efficiency 

(Luminous'Intensity per Unit 
Current) vs. Peak Current. 


W i-4 L l- 


10 20 30 40 50 60 70 80 90 100 



- tp-PULSE WIDTH-MS 

Figure 5. Maximum Tolerable Peak Current vs. Pulse Duration. 
(I DC max as per MAX Ratings) 


Figure 6. Relative Luminous Intensity vs. Angular Displacement. 

































Family of High Efficiency Red 1N6092/HLMP-0354 



Vf - PEAK FORWARD VOLTAGE - V Ip - FORWARD CURRENT - mA - PEAK CURRENT - mA 

Figure 7. Forward Current vs. Figured. Relative Luminous Intensity Figured. Relative Efficiency 


Forward Voltage. vs. Forward Current. (Luminous Intensity per Unit 

Current) vs. Peak Current. 



Figure 10. Maximum Tolerable Peak Cur- Figure 11. Relative Luminous Intensity vs. Angular Displacement, 

rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 



Vf - PEAK FORWARD VOLTAGE - V 

Figure 12. Forward Current vs. 

Forward Voltage. 



tp - PULSE DURATION - jus 


Figure 15. Maximum Tolerable Peak Cur¬ 
rent vs. Pulse Duration. (IDC IVIAX 
as per MAX Ratings) 


Ip - FORWARD CURRENT - mA IpEAK ~ CURRENT - mA 

Figure 13. Relative Luminous Intensity Figure 14. Relative Efficiency 

vs. Forward Current. (Luminous Intensity per Unit 

Current) vs. Peak Current. 



Figure 16. - Relative Luminous Intensity vs. Angular Displacement. 
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Family of Green 1N6094/HLMP-0554 



Vf - PEAK FORWARD VOLTAGE - V Ip - FORWARD CURRENT - mA - PEAK CURRENT- mA 

Figure 17. Forward Current vs. Figure 18. Relative Luminous Intensity Figure 19. Relative Efficiency 


Forward Voltage. vs. Forward Current. (Luminous Intensity per Unit 

Current) vs. Peak Current. 



Figure 20. Maximum Tolerable Peak Cur- Figure 21. Relative Luminous Intensity vs. Angular Displacement, 

rent vs. Pulse Duration. (Iqc IVIAX 
as per MAX Ratings) 
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HEWLETT 

mL’nM Packard 


Features 

• SUNLIGHT VIEWABLE WITH PROPER 
CONTRAST ENHANCEMENT FILTER 

• HERMETICALLY SEALED 

• CHOICE OF 3 COLORS 

High Efficiency Red 
Yellow 

High Performance Green 

• LOW POWER OPERATION 

• 1C COMPATIBLE 

• LONGLIFE/RELIABLE/RUGGED 

• PANEL MOUNT OPTION with 

Wire Wrappable leads 
Electrically isolated case 


Description 

The HLMP-0363, HLMP-0463, and HLMP-0563 are herm- 
eticaiiy sealed solid state lamps in a TO-18 package with a 
clear glass lens. These hermetic lamps provide improved 
brightness over conventional hermetic LED lamps, good 
on-off contrast, and high axial luminous intensity. These 
LED Indicators are designed for use in applications 
requiring readability in bright sunlight. With a proper 
contrast enhancement filter, these LED indicators are 
readable in sunlight ambients. All of these devices are 
available in a panel mountable fixture. 

‘Panel Mount version of all of the above are available per the 
selection matrix on this page. 


ULTRA-BRIGHT HERMETIC 
SOLID S TATE LAMPS* 

HIMP‘0363 HLIVIP-0463 HLMP-0563 

HLMP-0391 HLMP-0491 HlMP-0591 

HLMP-0392 HLMP-0492 HLMP*0592 


TECHNICAL DATA JANUARY 1986 



The HLMP-0363 utilizes a high efficiency red GaAsP on 
GaP LED chip. The HLMP-0463 uses a yellow GaAsP on 
a GaP LED chip. The HLMP-0563 uses a green GaP LED 
chip. 

These devices are offered with JAN equivalent quality 
conformance Inspection (QCI) and JANTX equivalent 
screenings similar to MIL-S-19500/519/520/521. 


COLOR — 

PART NUMBER — LAMP AND PANEL MOUNT MATRIX 

Description 

Standard Product 

JAN OCI 

JANTX Equivalent 

TABLE 1 HERMETIC TD-IS PART NUMBER SYSTEM 1 

High Efficiency Bed 

HLMP-0363 

HLMP-0391 

HLMP-0392 

Yeflow 

HLMP-0463 

HLMP-0491 

HLMP-0492 

Green 

HLMP-0563 

HLMP-0591 

HLMP-0592 

TABLE H PANEL MOUNTABLE PART NUMBER BTSTEMtU 

High Efficiency Red 

HLMP-0364 

HLMP-0365 

HLMP-0366 

^ Ye! low 

HLMP-0464 

HLMP-0465 

HLMP-0466 

Green 

HLMP-0564 

HLMP-0565 

HLMP-0566 


NOTE: 

1. Panel mountable packaging incorporates additional assembly of the equivalent Table I TO-18 part into the panel mount enclosure. The 


resulting part is then marked per Table II. 
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JAN QCI: Samples of each lot are subjected to Group A, B 
and C tests listed below. All tests are to the conditions and 
limits specified by the appropriate MIL-S-19500 slash sheet 
for the device under test. A summary of the data gathered 
in Groups A, B and C lot acceptance testing is supplied 
with each shipment. 


Examination or Test 

MIL-STD-750 

Method 

GROUP A INSPECTION 


Subgroup 1 


Visual and mechanical examination 

2071 

Subgroup 2 


Luminous intensity (0 = 0°) 

— 

Reverse current 

4016 

Forward voltage 

4011 

Subgroup 3 


Capacitance 

4001 

GROUP B INSPECTION 


Subgroup 1 


Physical dimensions 

2066 

Subgroup 2 


Solderability 

2026 

Thermal shock (temperature cycling) 

1051 

Thermal shock (glass strain) 

1056 

Hermetic seal 

1071 

Moisture resistance 

1021 

End points: Luminous intensity (0 = 0°) 

- 

Subgroup 3 


Shock 

2016 

Vibration, variable frequency 

2056 

Constant acceleration 

2006 

End points: (same as subgroup 2) 


Subgroup 4 


Terminal strength 

2036 

End points: Hermetic seal 

1071 

Subgroup 5 


Salt atmosphere (corrosion) 

1041 

Subgroup 6 


High-temperature life (nonoperating) 

1032 

End points; Luminous intensity (0 = 0°) 

— 

Subgroup 7 


Steady-state operation life 

1027 

End points: (same as subgroup 6) 



JANTX Equivalent: Devices undergo 100% screening tests 
as listed below to the conditions and limits specified by 
MIL-S-19500 slash sheet. The JANTX lot has also been 
subjected to Group A, B and C tests as for the JAN QCI 
PART above. A summary of the data gathered in Groups 
A, B and C acceptance testing is supplied with each 
shipment. 


MIL-STD-750 

Examination or Test 

Method 

GROUP C INSPECTION 


Subgroup 1 


Thermal shock (temperature cycling) 

End points: (same as subgroup 2 of group B) 

1051 

Subgroup 2 


Resistance to solvents 

— 

Subgroup 3 


High-temperature life (nonoperating) 

1031 

End points: Luminous intensity (0 = 0°) 

— . 

Subgroup 4 


Steady-state operation life 

End points: (same as subgroup 3) 

1026 

Subgroup 5 


Peak forward pulse current (transient) 

— 

End points: (same as subgroup 6 of group B) 


Subgroup 6 


Peak forward pulse current (operating) 

End points: (same as subgroup 6 of group B) 


PROCESS AND POWER CONDITION 
(“TX” types only) 


High temperature storage (nonoperating) 

— 

Thermal shock (temperature cycling) 

1051 

Constant acceleration 

2006 

Hermetic seal 

1071 

Luminous intensity (0 = 0°) 

— 

Forward voltage 

4011 

Reverse current 

4016 

Burn-in (Forward bias) 

End points (within 72 hours of burn-in): 

— 

A Luminous intensity (0 = 0°) 

— 

A Forward voltage 

4011 
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Absolute Maximum Ratings at Ta=25°C 


Parameter 

High Bit Red 
HLMP-0303 

Yellow 

HLMP-04$3 

Green 

HLMP-0563 

Units 

Power Dissipation 
(derate linearly from 50^ C at 

120 

120 

120 

mW 

DC Forward Current 

35^! 


35^1 

mA 

Peak Forward Current 

60 

See Fig. 6 

60 

See Fig. 10 

60 

See Fig. 15 

mA 

Operating and Storage 

Temperature Range 

-65*^0 to 100'^C 

Lead Soldering Temperature 
(1.6mm (0,063 in.) from body] 

260° C for 7 seconds. 


NOTES: 1 . Derate from 50° C at 0.5mA/° C 


Electrical/Optical Characteristics at Ta=25°C 


Symbol 

Description 

HLMP-03e3 

NLMP-0463 

HLMP-0563 

Units 

Test Conditions 

Mtn. 

Typ. 

Max, 

Min„ 

Typ* 

Max, 

Min. 

Typ, 

Max, 

fvi 

Axial Luminous 
Intensity 

20 

50 


20 

50 


20 

At 

50 

lF==^26r 

nA 

mcd 

Ip - 20mA 
Figs, 3.8,13 

2ei/a 

Included Angle 
Between Half 

Luminous Intensity 
Points 


18 



16 



18 


deg. 

[1J Figures 
6.11,16 

^PiAK 

Peak Wavelength 

500 

635 

605 

m 

583 

660 

525 

565 

600 

nm 

Measurement 
at Peak 


Dominant Wavelength 


626 



585 



570 


nm 

|2| 

7*3 

Speed of Response 


aoo 



200 



200 


ns 


c 

Capaoitancel^i 


35 

100 


35 

100 


35 

100 

PF 

Vi«0: MHz 

Bjg 

Thermal Resistance* 


425 



425 



425 


°C/W 

. ]3| 

Ojc 

Thermal Resistance** 


650 



550 



550 


°c;w 

|3j 

Vp 

Forward Voltage 


2,0 

3.0 


2.0 

3.0 

At 

2,1 

Ip === 25r 

3,0 

nA 

V 

Ip “ 20mA 
Figures 2,7,12 

fp 

Reverse Current 



1.0 



1,0 



1.0 

fiA 

Vf^-3V 

BVr 

Reverse Breakdown 
Voltage 

6.0 



5.0 



5.0 



V 

— lOO^A 

Vv 

Luminous Efficacy 


140 


i 

455 



600 


Im/W 

14] 


NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. The dominant wavelength, \ci>'s derived from the CIE chromaticity diagram and represents the single wavelength which defines 
the color of the device. 

3. Junction to Cathode Lead with 3.18mm (0.125 inch) of leads exposed between base of flange and heat sink. 

4. Radiant intensity, Ig, in watts/steradian, may be found from the equation Ig = ly/^v- where ly is the luminous intensity in candelas 
and is the luminous efficacy in lumens/watt. 

5. Limits do not apply to non screened parts. 

‘Panel mount. “TO-18. 



WAVELENGTH -nm 

Figure 1. Relative Intensity vs. Wavelength. 
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Package Dimensions 


HLMP-0363, 0463, 0563 


HLMP-0364, 0464, 0564 


p.70 <.500 ) 
(.536)“ 


\ ^-,312-32 UNF-2A(r«)TE 3) 

-CONDLfCTlVE SURFACE 

0.64 (.025) 

NOMINAL 



24.6 ( .970) 
26.2 (1.030) 



-GLASS/METAt, 
HERMETIC CAN 






NOTES: [—(.425)-1' 

1. BLACK PANEL MOUNT SLEEVE 

2. MOUNTING HARDWARE WHICH INCLUOESONE LOCK 
WASHER AND ONE HEK*NUT IS INCLUDED WITH EACH / 

PANEL MOUNTABLE HERMETIC SOLID STATE LAMP. / r V V 

3< USE OF METRIC DRILL SIZE 6.20 MILLIMETRES OR ^--b- 

ENGLISH DRILL SIZE P (0.323 INCH) IS RECOMMENDED \ > C , 

FOB PRODUCING HOLE IN THE PANEL FOR PANEL \S y / 

MOUNTING. 

4. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES), —1—^ 

5, PACKAGE WEIGHT INCLUDING LAMP AND 

PANEL MOUNT IS 1.2 -1.8 GRAMS. NUT AND WASHER IS AN EXTRA .6-133 GRAM. 


DIMENSIONS IN MILLIMETERS AND (INCHES). 


OUTLINE TO«ie 


NOTES: 

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES). 

2. GOLD-PLATED LEADS. 

3. PACKAGE WEIGHT OF LAMP ALONE 
IS .25* .40GRAMS. 


Family of High Efficiency Red HLMP-0363/HLMP-0364 





Vf - PEAK FORWARD VOLTAGE - V 

Figure 2. Forward Current vs. 
Forward Voltage. 


10 15 20 25 30 35 


. Relative Luminous Intensity 
vs. Forward Current. 


10 20 30 40 50 60 


Figure 4. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 



tp - PULSE DURATION - ps 

Figure s. Maximum Tolerable Peak Cur- 
ent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 



Figure 6. Relative Luminous Intensity vs. Angular Displacement. 
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Family of Yellow HLMP-0463/HLMP-0464 



Vf - PEAK FORWARD VOLTAGE - V 

Figure 7. Forward Current vs. 
Forward Voltage. 



1 10 100 1,000 10,000 
tp-PULSE DURATION-PI 

Figure 10. Maximum Tolerable Peak Cur¬ 
rent vs. Pulse Duration. (Iqc MAX 
as per MAX Ratings) 



10 15 20 25 30 35 


Ip - FORWARD CURRENT - mA 

Figure 8. Relative Luminous Intensity 
vs. Forward Current. 



0 10 20 30 40 50 


IpEAK - peak CURRENT - mA 

Figure 9. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 



Figure 11. Relative Luminous Intensity vs. Angular Displacement. 


Family of Green HLMP-0563/HLMP-0564 



Vf - PEAK FORWARD VOLTAGE - V 

Figure 12. Forward Current vs. 
Forward Voltage. 



-PULSE DURATION-M$ 


Figure 15. Maximum Tolerable Peak Cur¬ 
rent vs. Pulse Duration. (Iqc MAX 
as per MAX Ratings) 




10 15 20 25 30 35 


Figure 13. Relative Luminous intensity 
vs. Forward Current. 


'peak “ peak CURRENT - mA 

Figure 14. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 



Figure 16. Relative Luminous Intensity vs. Angular Displacement. 


8-28 





















Contrast Enhancement 

The objective of contrast enhancement is to optimize, 
display readability. Adequate contrast enhancement can be 
achieved in indoor applications through luminous contrast 
techniques. Luminous contrast is the observed brightness 
of the illuminated indicator compared to the brightness of 


the surround. Appropriate wavelength filters maximize 
luminous contrast by reducing the amount of light reflected 
from the area around the indicator while transmitting most 
of the light emitted by the indicator. These filters are 
described further in Application Note 1015. 
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HEWLETT 

PACKARD 


HERMETIC HEXADECIMAL AND 
NUli/IERIC DISPLAYS FOR 
HIGH RELIABILITY APPLICATIONS 

4N51 (5082-7391 )/4N51TXV/M87157/00101ACX 
flN52 (5082-7392)/4N52TXV/»l87157/00102ACX 
4N53 (5082-7393)/4N53TXV/M87157/00103ACX 
4N54 (5082-7395)/4N54TXV/M87157/00104ACX 


TECHNICAL DATA JANUARY 1986 


Features 


HERMETICALLY SEALED 

TXV VERSION AVAILABLE 

THREE CHARACTER OPTIONS 

Numeric 

Hexadecimal 

Over Range 

4x7 DOT MATRIX CHARACTER 
PERFORMANCE GUARANTEED OVER 
TEMPERATURE 

HIGH TEMPERATURE STABILIZED 
GOLD PLATED LEADS 
MEMORY LATCH/DECODER/DRIVER 
TTL Compatible 

CATEGORIZED FOR LUMINOUS INTENSITY 


Description 

The 4N51-4N54 series solid state numeric and hexa¬ 
decimal indicators with on-board decoder/driver and 
memory are hermeticaiiy sealed 7.4mm (0.29 inch) 
displays for use in military and aerospace applications. 

Package Dimensions* 




REAR VIEW SIDE VIEW I 


T I LUMINOUS 

J X- h INTENSITY 

1 CATEGORY 



0.3 iO.08 TYP. 
{.012 ±.003) 


^ (. 17 ) 





The 4N61 numeric indicator decodes positive 8421 BCD 
logic inputs into characters 0-9, a ” sign, a test 
pattern, and four blanks in the invalid BCD states. The unit 
employs a right-hand decimal point. 

The 4N52 is the same as the 4N51 except that the decimal 
point Is located on the left-hand side of the digit. 

The 4N54 hexadecimal indicator decodes positive 8421 
logic inputs into 16 states, 0-9 and A-F. In place of the 
decimal point an input is provided for blanking the display 
(all LED’s off), without losing the contents of the memory. 

The 4N53 is a “±1.” overrange display, including a right- 
hand decimal point. 




J L_ 0.5 ±0.08 TYP. 
II (.020 ±.003) 

_ 2.5 ±0.13 TYP. 

(.10 ±.005) 


NOTES: 

1. Dimensions in millimetres and (inches). 

2. Unless otherwise specified, the tolerance 
on all dimensions is ±.38mm (±.015") 

3. Digit center line is ±.25mm (±.01") 
from package center line. 

4. Lead material is gold plated copper 
alloy. 


*JEDEC Registered Data. 
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Absolute Maximum Ratings* 




BUM 


Unit 

storage temperature, ambient 

WKiumtu 



°C 

Operating temperature, ambient 

WIlIKKIKIIi 

P"""""-55 1,, 


°c 

i|pp{y veiling 


Wkm&lM 

BIB 

V 

Voltage applied to input logic, dp and enable pins 

Vi,Vdp,Ve 

-0.5 


V 

Voltage applied to blanking input 

ilil 

-0.5 


V 

Maximum solder temperature at 1.59mm (.062 inch) 
below seating plane; t ^ 5 seconds 




Recommended Operating conditions* 


Description 

Symbol 





Supply Voltage 

liilteilili'"' 




V 

Operating temperature, ambient 





°C 

Enable Pulse Width 


! '^00 1 



nsec 

Time data must be held before positive transition 
of enable line 

tsETUP 

50 



nsec 

Time data must be held after positive transition 
of enable line 

tuOLD 

50 



nsec 

Enable pulse rise time 

ttLH 



200 

nsec 


Electrical /Optical Characteristics *(Ta = -55°C to +100°C, unless otherwise specified) 


Description 

Symbol 

Test Conditions 


Typ.™ 

Max. 

Unit 

Supply Current 

Icc 

Vcc=5.5V (Numeral 

5 and dp lighted) 



170 

mA 

Power dissipation 

mJm?r 



935 

mW 

Luminous intensity per LiD 
(Digit average) 

Iv 

Vcc=5.0V, Ta=25°C 


85 


ixcd 

Logic low-level Input voltage 

V,E 

Vcc=4.5V 



0.8 

V 

Logic high-level input voltage 

ViH 




V 

EhaSle low-voltage; data being 
entered 

Vel 



0.8 

V 

Enable high-voltage; data not 
being entered 

Veh 

2.0 



V 

Blanking low-voltage; displly 
not blanked 

Vbl 



0.8 

V 

Blanking high-voltage; dlfplay 
blanked 

Vbh 

3.5 



V 

Blanking low-level input current 

Ibe 

Vcc=5 5V. Vbe==^0,8V 



50 

AcA 

Blanking high-level input current i 

Ibh 

Vcc=5;5V, VBH=t5V 



1.0 

mA 

Logic low-level Input current i 

IlL 

Vcc=5.5V, Vil=0.4V 



-1.6 

mA 

Logic high-level input current 

Im 

Vcc=5.5V, V,h=2.4V 



+100 

M 

Enable low-level input current 

Iee 

Vcc=5,5V, Vee=0.4V 



-1.6 

mA 

Enable high-level input current 

Ieh 

Vcc=5.5V, Veh=2.4V | 




■^m 

Peak wavelength i 

Apeak 

Ta=25°C 




inii^ii 

Dominant Wavelength 

Xd 

Ta=25°C 


mmmm 


HBISHI 

Weight ** 




mgsM 


llllllllll^^ 

Leak Rate 






cc/sec 


Notes: 1. Nominal thermal resistance of a display mounted in a socket which is soldered into a printed circuit board: 0ja=5O°C/W; 
0jc=15°C/W. 2. 0CA of a mounted display should not exceed 35° C/Wfor operation uptoTA=+100°C. 3. Voltage values are with respect to 
device ground, pin 6. 4. All typical values at Vcc=5.0 Volts, Ta=25°C. 5. These displays are categorized for luminous intensity with the in¬ 
tensity category designated by a letter located on the back of the display contiguous with the Hewlett-Packard logo marking. 6. The 
luminous intensity at a specific ambient temperature, Iv(Ta), may be calculated from this relationship: Iv(Ta)=Iv( 25 °c){. 985 ) [Ta- 25 °c] 

7. Applies only to 4N54. 8. The dominant wavelength, A.d, is derived from the CIE chromaticity diagram and represents the single wave¬ 
length which defines the color of the device. 

*JEDEC Registered Data. **Non Registered Data. 
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•setup- 


•hold 


TfiUTH TABLE 



Figure 1. Timing Diagram of 4N51-4N54 
Series Logic. 




LOGIC 

INPUT 


blanking'^' 

CONTROL 


GROUND 6- 



Figure 2. Biock Diagram of 4N51-4N54 
Series Logic. 


BCDOATA^’* 

4N5t AND4NS2 

4NS4 

^8 

^4 


Xi 

L 

L 

L 

L 

r) 

0 

L 

L 

L 

H 

1 

I 

L 

L 

H 

L 


p 

L 

t 


H 

3 

3 

t 

H 

L 

L 

H 

u 

L 

H 

L 

H 

5 

5 

L 

H 

H 

L 

h 


L 

H 

H 

H 

1 

1 

H 

L 

L 

L 

s 

s 

H 

t 

L 

H 

s 

9 

H 

L 

H 

L 

3 


H 

L 

H 

H ; 

(BLANK) 

B 

H 

H 

L 

L 

(BLANK) 


H 

H 

L 

H 

.... 

D 

H 

H 

H 

L 

(BLANK) 


H 

H 

Lv 

H 

(BLANK) 

F 

DECIMAL PTJ2) 

ON V^jj, - L 

OEF Vqp » H 

enable 

LOAD DATA' , Vg «L 

LATCH OAm * H 

BLANKINGI^^ 

DiSPLAY-ON 

DISPLAY-OFF Vg “H 


Notes: 

1. H = Logic High; L = Logic Low. With the enable input at logic high 
changes in BCD input logic levels or D.P. input have no effect upon 
display memory, displayed character, or D.P. 

2. The decimal point input, DP, pertains only to the 4N51 and 4N52 
displays. 

3. The blanking control input, B, pertains only to the 4N54 hexadecimal 
display. Blanking input has no effect upon display memory. 



Figure 3. Typicai Bianking Controi 

Current vs. Voltage for 4N54. 



T^ - AMBIENT TEMPERATURE - "C 


Figure 4. Typical Blanking Control 
Input Current vs. Ambient 
Temperature for 4N54. 



Ve - LATCH ENABLE VOLTAGE - V 


Figure 5. Typical Latch Enable input 
Current vs. Voltage. 


JEDEC Registered Data. 
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Figure 6. Typical Logic and Decimal 
Point Input Current vs. 
Voltage. 


Figure 7. Typical Logic and Enable 
Low Input Current vs. 
Ambient Temperature. 


Figure 8. Typical Logic and Enable 
High Input Current vs. 
Ambient Temperature. 


Operational Considerations 

ELECTRICAL 

The 4N51-4N54 series devices use a modified 4x7 dot 
matrix of light emitting diodes (LED’s) to display 
decimal/hexadecimal numeric Information. The LED’s are 
driven by constant current drivers. BCD Information is 
accepted by the display memory when the enable line is at 
logic low and the data is latched when the enable is at 
logic high. To avoid the latching of erroneous information, 
the enable pulse rise time should not exceed 200 
nanoseconds. Using the enable pulse width and data 
setup and hold times listed in the Recommended 
Operating Conditions allows data to be clocked into an 
array of displays at a 6.7MHz rate. 

The blanking control input on the 4N54 display blanks 
(turns off) the displayed hexadecimal information without 
disturbing the contents of display memory. The display 
is blanked at a minimum threshold level of 3.5 volts. This 
may be easily achieved by using an open collectorTTL gate 
and a pull-up resistor. For example, (1/6) 7416hexinverter 
buffer/driver and a 120 ohm pull-up resistor will provide 
sufficient drive to blank eight displays. The size of the 
blanking pull-up resistor may be calcuiated from the 
following formula, where N is the number of digits: 

Rblank (Vcc-3.5V)/[N (1.0mA)] 

The decimal point input is active low true and this data is 
latched into the dispiay memory in the same fashion as 
the BCD data. The decimal point LED is driven by the on¬ 
board 1C. 

MECHANICAL 

4N51-4N54 series dispiays are hermetically tested for use 
in environments which require a high reliability device. 
These displays are designed and tested to meet a helium 
leak rate of 5 x 10 "^ CC/SEC and a standard dye penetrant 
gross leak test. 


These displays may be mounted by soldering directiy to a 
printed circuit board or inserted into a socket. The lead- 
to-lead pin spacing is 2.54mm (0.100 inch) and the lead 
row spacing is 15.24mm (0.600 inch). These displays may 
be end stacked with 2.54mm (0.100 inch) spacing between 
outside pins of adjacent displays. Sockets such as Augat 
324-AG2D (3 digits) or Augat 508-AG8D (one digit, right 
angle mounting) may be used. 

The primary thermal path for power dissipation is through 
the device leads. Therefore, to insure reliable operation up 
to an ambient temperature of +100°C, it is important to 
maintain a case-to-ambient thermal resistance of less 
than 35°C/watt as measured on top of display pin 3. 

Post solder cleaning may be accomplished using water. 
Freon/alcohol mixtures formulated for vapor cleaning 
processing (up to 2 minutes in vapors at boiling) or 
Freon/aicohol mixtures formulated for room temperature 
cleaning. Suggested solvents: Freon TF, Freon TE, 
Genesolv DI-15, Genesolv DE-15. 

PRECONDITIONING 

4N51-4N54 series displays are 100% preconditioned by 24 
hour storage at 125° C. 

CONTRAST ENHANCEMENT 

The 4N51-4N54displays'have been designed to providethe 
maximum posible ON/OFF contrast when placed behind 
an appropriate contrast enhancement filter. Some 
suggested filters are Panelgraphic Ruby Red 60 and Dark 
Red 63, SGL Homalite H100-1605, 3M Light Control Film 
and Polaroid HRCP Red Circular Polarizing Filter. For 
further information see Hewlett-Packard Application Note 
964. 



*JEDEC Registered Data. 
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Solid state Over Range Character 

For display applications requiring a+,1, ordecimal point designation, the4N53overrangecharacterisavailable. This display 
module comes in the same package as the 4N51-4N54 series numeric indicator and is completely compatible with it. 


Package Dimensions* 



10.2 

'^(.400) 

r-LTi 

MAX.-*- 

lr~Lj-L 



1 


1 1.5 
(.06) 

_L 


t -1- 

( T 

t;:.j 

■ 


- J!L 

X 

X 13.5 
(“> 


1.9 

(.075r^ 

TJO 

=h' 

a 

rCT 

_L 

3.8 

(.15) . 


FRONT 



SIDE 


I E® 


10.a 1 4N53 

(,400) I (5082) 

(739X) 
YYWW 


u 




LANE I'" 


prtd 

1.3 TVP.J LI LJ>5 *0.0) 

(,oso) ^ 

_J L 26*0.1: 

™ * (.10 u 


.08 TYP, 
.003) 

.13 TYP. 

(.10 4,00$) 


REA« 


NOTESj 

1. D)MENSlON$ IN iWitLIMETRES AN& (INCHES). 

2. UNLESS OTHERWISE SPECIFIED, THE TOLERANCE 
ON ALL DIMENSIONS IS *.38 MM {* .015 INCHES). 


END 


PIN 

FUNCTION 

1 

Plus 

2 

Numeral One 

3 

Numeral One 

4 

DP 

5 

Open 

6 

Open 

7 

'^cc 

8 

Minus/Plus 



Figures. Typical Driving Circuit. 


TRUTH TABLE 


CHARACTER 

PIN 1 

1 

2,3 

4 

8 

+ 

H 

X 

X 

H 


L 

X 

X 

H 

1 

X 

H 

X 

X 

Decimal Point 

X 

X 

H 

X 

Blank 

L 

L 

L 

t 


NOTES: L: Line switching transistor in Figure 9 cutoff. 

H: Line switching transistor in Figure 9 saturated. 
X: 'Don't care' 


Electrical/Optical Characteristics* 


4N53 (Ta = -55°C to +100°C, Unless Otherwise Specified) 


DESCRIPTION 

SYMBOL 

TEST CONDITIONS 

MIN 

TYP 

MAX 

UNIT 

Forward Voltage per LED 


Ip “ TO mA 


1.6 

2.0 

V 

Power dissipation 

Pt 

Ip = 10 mA 
all diodes lit 


280 

320 

mW ' 

Luminous Intensity per LED (digit avefagel 

L 

1 p ~ 6 m A 

T(x « 25®C 

40 

85 


pcd 

Peak wavelength 

^peak 

Tc « 25^ 


656 


nm 

Dominant Wavelength 

Xd 

Tc“^25°C 


640 


nm 

Weight * * 




LO 


gm 


Recommended Operating 
Conditions* 



symIol 

MiN 

NOM 

nx 

unit 

LED supply voltage 

Vcc 

4-5 

5.0 

5.5 

V 

Forward current, each LED 



5.0 

10 

mA 


NOTE: 

LED current must be externally limited. Refer to Figure 9 
for recommended resistor values. 

*JEDEC Registered Data. **Non Registered Data. 


Absolute Maximum Ratings* 


DESCRIPTION 

SYMlOL 

iiiN. 

MAX. 

UNIT 

Storage temperature^ ambient 

TS 

-65 

+125 


Opirating temperature/ ambient 

Ta 

-55 

+100 


Forward current, each LED 

ip 


to 

mA 

Reverse voltage, each LED 

Vr 


4 

V 
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High Reliability Testing 

Two standard reliability testing programs are available. The 
TXVB program is in conformance with Quality Level A of 
MIL-D-87157 for hermetically sealed displays with 100% 
screening tests. A TXVB product is tested to Tables I, II, Ilia, 
and IVa. A second program is an HP modification to the full 
conformance program and offers the 100% screening por¬ 
tion of Level A, Table I, and Group A, Table II. 


PART MARKING SYSTEM 


Standard Product 

With Table 1 
and II 

With Tables 

II, Ufa and IVa 

PREFERRED PART NUMBER SYSTEM 

4N51 

4N51TXV 

M87167/00101ACX 

4N52 

4H52TXV 

M87157/00102ACX 

4N54 

4N54TXV 

M87157/00103ACX 

4N53 

4N53TXV 

M87157/00104ACX 


100% Screening 


TABLE I. 

QUALITY LEVEL A OF MIL-D-87157 


Test Screen _ 

1. Precap Visual 

2. High Temperature Storage _ 

0. Temperature Cycling 

4 Constant Acceleration 

5. Fine Leak _ 

6. Gross Leak 

7. Interim Electricaf/Optical Testsl^} 

B* Burn-Inn.3] 

9. Final Electrical Testl^l 

10. Delta Determinations 

11. External VIsuaini 


MIL-STD-750 

Method 


Conditions _ 

HP Procedure 5966-7572-52 _ 

Ta = 125"^C, Time - 24 hours 
Condition B, 10 Cycles, 15 Min. Dwell 
10,000 G's at Yi orientation 
Condition H 
Condition C 

Iv, Icc, iBt^ Ibh, let, Ieh, Iiu and Itn 
Ta^ 25*^0 __ 

Condition B at Vcc ~ 5V and cycle 
through logic at 1 character per second. 
TA=^100°at^160 hours 

Same as Step 7 

Alv = - 20 %, Alee ^ ± to mA, AIih =±10mA 
and AIeh - ±13 jitA 


Notes: 

1. MIL-STD-883 Test Method applies. 

2. Limits and conditions are per the electrical/optical characteristics. 

3. Burn-in for the over range shall use Condition B at a nominal Ip = 8 mA with ‘+1’ illuminated for t = 160 hours. 

TABLE II 

GROUP A ELECTRICAL TESTS — MIL-D-87157 


Subgroup 1 

DC Electrical Tests at 25®C^"^^ 


Parameters _ 

Iv, IcCf iBLr Ibh, Iel, Ieh, 1il and Iih and 
visual function, Ta - 25® C 


Same as Subgroup 1, except delete Iv and visual 
function. Ta = -55® C 


Subgroup 2 

DC Electrical Tests at High Same as Subgroup 1, except delete ly and visual 

TemperaturelH function. Ta - +100°C 

Subgroup 3 

DC Electrical Tests at Low Same as Subgroup 1, ex( 

Temperaturel^l _ function. Ta - -55® C 

Subgroup 4,5, and 8 not tested 
Subgroup 7 

Optical and Functional Tests at 25® C Satisfied by Subgroup 1 

Subgroup 8 

_ External Visual _ 

1. Limits and conditions are per the electrical/optical characteristics. 
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TABLE Ilia 

GROUP B, CLASS A AND B OF MIL-D-87157 


Test 

MIL-$TD-750 

Method 

Conditions 

Sample Size 

Subgroup 1 

Resistance to Solvents 

1022 


4 Devices/ 

0 Failures 

Internal Visual and Mechanical 

2075 


1 Device/ 

0 Failures 

Subgroup 2 tL 2 j 

Solderabiiity 

2026 

Ta == 245^ C for 5 seconds 

LTPD = 15 

Subgroup 3 

Thermal Shock (Temp. Cycle) 

1051 

Condition B1,15 Min. Dwell 

LTPD = 15 

Moisture Resistancel^l 

1021 


Fine Leak 

1071 

Condition H 

Gross teak 

1071 

Condition C 

Electricai/Optical Endpointsl'^J 

— 

Iv, Icc, Ibl, Ibh, Iel, Ieh, Iil, Iih and 
visual function. Ta = 25® C 

Subgroup 4 

Operating Life Test (340 hrs.jl^l 

1027 

Ta = +100® C at Vcc = 5.0V and 
cycling through logic at 1 character 
per second. 

LTPD =10 

Electricai/Optical Endpointsi'^i 

— 

Same as Subgroup 3. 

Subgroup 5 

Non-operating (Storage) Life 

Test (340 hrs.) 

1032 

Ta = +125®C 

LTPD = 10 

Electricai/Optical Endpointsi'^l 

— 

Same as Subgroup 3 


1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than 3 displays be used to provide the number of leads 
required. 

3. Initial conditioning should be a 15® bent inward one cycle. 

4. Limits and conditions are per the electrical/optical characteristics. 

5. Burn-in for the over range shall use Condition B at a nominal If = 8 mA with ‘+1’ illuminated for t = 160 hours. 





TABLE IVa 

GROUP C, CLASS A AND B OF MIL-D-87157 


Test 

MIL-STD-750 

Method 

Conditions 

Sampie 

Size 

Subgroup 1 

Physical Dimensions 

2066 


2 Devices/ 

O Failures 

Subgroup 212,7] 

Lead Integrity 

2004 

Condition B2 

LTPD = 15 

Fine Leak 

1071 

Condition H 

Gross Leak 

1071 

Condition C 

Subgroup 3 

Shock 

2016 

1500G, Time = 0.5 ms, 5 blows in 
each orientation Xi, Yi, Zi 

LTPD = 15 

Vibration, Variable Frequency 

2056 


Constant Acceleration 

2006 

10,00OG at Yi orientation 

External VisualHl 

1010 or 1011 


Electrical/Optical Endpointsl^l 

— 

Iv, Icc, Ibl, Ibh, Iel, Ieh, Iil, Iih and vis¬ 
ual Function, Ta = 25^ C 

Subgroup 4D.3] 

Salt Atmosphere 

1041 


LTPD = 15 

External VisualK) 

1010 or 1011 


Subgroup 5 

Bond Strengthisi 

2037 

Condition A 

LTPD = 20 

(C = 0) 

Subgroup 6 

Operating Life Testl^l 

1026 

Ta = +100^C 

X= 10 

Electrical/Optical Endpointsl®) 

— 

Same as Subgroup 3 


1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than three displays be used to provide the number of leads 
required. 

3. Solderability samples shall not be used. 

4. Visual requirements shall be as specified in MIL-STD-883, Methods 1010 or 1011. 

5. Displays may be selected prior to seal. 

6. If a given inspection lot undergoing Group B inspection has been selected to satisfy Group C inspection requirements, the 340 hour life tests 
may be continued on test to 1000 hours in order to satisfy the Group C Life Test requirements. In such cases, either the 340 hour endpoint 
measurements shall be made a basis for Group B lot acceptance or the 1000 hour endpoint measurement shall be used as the basis for both 
Group B and Group C acceptance. 

7. MIL-STD-883 test method applies. 

8. Limits and conditions are per the electrical/optical characteristics. 
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Features 


CONFORM TO MIL-D-87157, QUALITY LEVEL A 

HERMETICALLY SEALED 

TXV AND TXVB VERSIONS AVAILABLE 

THREE CHARACTER OPTIONS 

Numeric 

Hexadecimal 

Over Range 

4x7 DOT MATRIX CHARACTER 
HIGH EFFICIENCY RED AND YELLOW 
TWO HIGH EFFICIENCY RED OPTIONS 
Low Power 
High Brightness 

PERFORMANCE GUARANTEED OVER 
TEMPERATURE 

HIGH TEMPERATURE STABILIZED 
GOLD PLATED LEADS 
MEMORY LATCH/DECODER/DRIVER 
TTL Compatible 

CATEGORIZED FOR LUMINOUS INTENSITY 



Description 


These displays are hermetic, solid state numeric and hex¬ 
adecimal indicators with on-board decoder/d rivers and 
memory. They are designed and tested for use in military 
and aero-space applications. The character height is 7.4 
mm (0.29 inch). The TXVB versions of these products con¬ 
form to Quality Level A of MIL-D-87157, the general 
specification for light emitting diode displays. 


The numeric devices decode positive BCD logic into 
characters “0-9”, a ” sign, decimal point, and a test 
pattern. The hexadecimal devices decode positive BCD 
logic into 16 characters, “0-9, A-F”. An input is provided on 
the hexadecimal devices to blank the display (all LEDs off) 
without losing the contents of the memory. 

The over range device displays “±1” and right hand 
decimal point and is typically driven via external switching 
transistors. 


Devices 


Part Number 

_ HDSP> _ 

07ai/07aiTXV/0781 TXVB 
0782/0782TXV/0782TXVB 
0783/0783TXV/0783TXVB 
0784/0784TXV/0784TXVB 

0791/0791TXV/0791TXVB 

0792/0792TXV/0792TXVB 

0783/0783TXV/0783TXVB 

0794/0794TXV/0794TXVB 

O881/O881TXV/0a81 TXVB 
0S82/0882TXV/0882TXVB 
0883/0883TXV/0883TXVB 
0884/0884TXV/0884TXVB 


High-Efficiency Red 
Low Power 


High-Efficiency Red 
High Brightness 


Description 

Numeric, Right Hand DP 
Numeric, Left Hand DP 
Over Range ±1 
Hexadecimai 

Numeric, Right Hand DP 
Numeric, Left Hand DP 
Over Range ±1 
Hexadecimal 

Numeric, Right Hand DP 
Numeric, Left Hand DP 
Over Range ±1 
Hexadecimai 
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Package Dimensions 


FRONT VIEW A 


FRONT VIEW B 

t 10.2 MAX. _J 
(.400) “n 

I mim I—I I 


FRONT VIEW D 


fl.5 (.06)1 

7^ _n 

(.29) r 



rn 

(. 29 ) r 


NUMERIC 

HEXA¬ 

DECIMAL 

Input 2 

,J|i|||p,Ut 2 

Input 4 1^: 

iiHliilllit 4 

Input 8 

Input 8 

Decimal 

.point 

Blanking 

control 

Latch 

enable 

l|ilch 

enable 

Cfound 

Ground 


'^CC 

Input 1 1 



REAR VIEW 

COLOR 5 6 7 8 

C0DE15I 


10.2 I HDSP 
(.400) I XXXX 


LUMINOUS 
- INTENSITY 
CATEGORY 


-DATE CODE 
'^PIN 1 KEY 


1 

r 

SEATING 


K 9 

^SEATING 

PLANE r 

I f 


DATA INPUT 
(LOW LEVEL DATA) 


DATA INPUT \/Z 

(HIGH LEVEL DATA)yr^-5V 



Figure 1. Timing Diagram 




BLANKING<3I 

CONTROL 




Figure 2. Logic Block Diagram 


Notes: 

1. Dimensions in millimetres and (inches). 

2. Unless otherwise specified, the tolerance 
on all dimensions is ±.38 mm (±.015"). 

3. Digit center line is ±.25 mm (±.01") 
from package center line. 

4. Lead material is gold plated copper 
alloy. 

5. Color code for HDSP-088X series. 


BCD DATA^''* 

~xl I x7~T~xI 


TRUTH TABLE 

numeIic 


..L. 

L 

L 

L 

0 


L 

L 

L 

H 



L 

L 

H 

L 

d 


L 

t 

H 

H 



L 

H 

L 

L 

'i 


L 

H 

L 

H 

b 


L 

H 

H 

L 



L 

. . . . .. ^ 

" 1 

H 



H 

L 

L 

L 



H 


L 

H 



H 


H i 

L : 

El ! 

H 

H 


H 

H ,■ 

(BLANK) 

B 

H ■ 

H 

L 

L 

(BLANK) 



.n 

H 

L 

H : 

! 


H 

H 

H 

L 

(BLANK) 

E 

H 

H : 

H 

H 

(BLANK) 

jr 


ON 






OFP 


Vop-H 



) 

LOAD DATA 

Ve -l 


ABLE 


LATCH DATA 

Vg -H 

1 Rl ANK1MR(31 

DISPLAY-ON 

Vg -L 

1_: 



OISPLAY-OFF 

Vg -H 


Notes: 

1. H = Logic High; L = Logic Low. With the enable input at logic high 
changes in BCD input logic levels have no effect upon display 
memory, displayed character, or DP. 

2. The decimal point input, DP, pertains only to the numeric displays. 

3. The blanking control input, B, pertains only to the hexadecimal 
displays. Blanking input has no effect upon display memory. 
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Absolute Maximum Ratings 

_ Description 

Storage temperature, ambient 
Operating temperature, ambient HI 

Supply voltage _ 

Voltage applied to input logic, dp and enable pins 
Voltage applied to blanking input 

Maximum solder temperature at 1.59mm (.062 inch) 
below seating plane; t ^ 5 seconds 


Symbol 

Ts 

Ta 

Vcc 

Vi,VDp,Vr: 

Vb 


Recommended operating conditions 


Description 

Symbol 

Min. 

Nom. 

Max. 

Unit 

Supply Voltage 

Vcc 

4.5 

5.0 

^5 

V 

Operating temperature, ambient 

T, 

-55 


+100 


Enable Pulse Width 

tw 

10| 



nsec 

Time data must be held before positive transition 
of enable line 

tsHnr 

50 



nsec 

Time data must be held after positive transition 
of enable line 

tuoi.!) 

50 1 



nsec 

Enable pulse rise time 

tu.n 



1.0 

msec 


optical Characteristics at Ta = 25°C, Vcc = 5.0V 


Device 

Description 

Symbol 

Min. 

Typ. 

Max. 

Unit 

Mn<ip-.n7Ay 

Luminous Intensity per LED 

(Digit Average)t3.4] 

Iv 

65 

140 


fj.c6 

riL/Or^-U 1 OA 

Series 

Peak Wavelength 

Xpeak 


635 


nm 


Dominant Wavelengtht^i 

Ad * 


626 


nm 


Luminous Intensity per LED 
(Digit Average}^3,4} 

iv 

260 

620 


fxcd 

Series 

Peak Wavelength 

I Apeak 


635 


nm 


Dominant Wavelengthf^l 

Ad 


626 


nm 

HDSP-08ftX 

Luminous Intensity per LED 
(Digit Average 

Iv 

215 

490 


jjiOdi 

Series 

Peak Wavelength 

Apeak 


583 


nm 


Dominant Wavelengtht^’^5 

Ad 


5|5 


nm 


Notes: 

1. The nominal thermal resistance of a display mounted in a socket that is soldered onto a printed circuit board is R0ja = 50°C/W/device. 
The device package thermal resistance is R0j-pin = 15°C/W/device. The thermal resistance device pin-to-ambient through the PC 
board should not exceed 35° C/W/device for operation at Ta = +100°C. 

2. Voltage values are vvith respect to device ground, pin 6. 

3. These displays are categorized for luminous intensity with the intensity category designated by a letter code located on the back of the 
display package. Case temperature of the device immediately prior to the light measurement is equal to 25°C. 
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EISCtriC3l Cll3r3CtrSriSlriCS; (TA = -55°Cto+100°C, unless otherwise specified) 


Description 

Symbol 

Test Conditions 

Min. 

T’Y^P 

BiWax. 

Unit 

Supply HDSP-078X Series 

icc 

VK==5.5V 
(Numeral 5 and 

DP illuminated) 


gpi 

fWI 

mA 

Current MDSP-079X Series 

HDSP-088X Series 


120 

175 

Power HDSP-078X Series 


5.5 V 

(Numeral 5 and 

DP Illuminated) 


fc90 

113 

mW 

Dissipation HDSP-079X Series 
HDSP-088X Series 


690 


Logic, Enable and Blanking 
Low-Level input Voltage 

i 

Vcc ^4.5^^^ 



««la ^ 

v 

Logic. Enable High-Level 

Input Voltage 

.^^|lH 

2.0 



V 

Blanking High Voltage; 

Display Blanked 

. 

Wb 



V 

Logic and Enable 

Low-Level Input Current 






mA 

i Blanking Low-Level Input Current 






iuA 

Logic, Enable and Blanking | 

High-Level Input Current 

llH 


i 


+|o 

mA 

Weight 






9m 

Leak Rate 

• 




5x10-8 

cc/sec, 


Notes: 

4. The luminous intensity at a specific operating ambient temperature, iv (Ta) may be approximated from the following expotential equation: 

IV(TA = IV(25°Cielk Ta-25“C 



K 

HDSP-078X Series 
HOSP-079X Series 

-0.0131/° C 


-0.0112/°C 


5. The dominant wavelength, Ad, is derived from the CIE Chromaticity Diagram and is that single wavelength which defines the color 
of the device. 

6. The HDSP-088X series devices are categorized as to dominant wavelength y/ith the category designated by a number on the back 
side of the display package. 

7. All typical values at Vcc = 5.0V and Ta = 25° C. 


Operational Considerations 

ELECTRICAL 

These devices use a modified 4x7 dot matrix of light 
emitting diodes to display decimal/hexadecimal numeric 
information. The high efficiency red and yellow LEDs are 
GaAsP epitaxial layer on a GaP transparent substrate. The 
LEDs are driven by constant current drivers, BCD informa¬ 
tion is accepted by the display memory when the enable 
line is at logic low and the data is latched when the enable 
is at logic high. Using the enable pulse width and data 
setup and hold times listed in the Recommended Operat¬ 
ing Conditions allows data to be clocked into an array of 
displays at a 6.7 MHz rate. 

The decimal point input is active low true and this data is 
latched into the display memory in the same fashion as 
the BCD data. The decimal point LED is driven by the on¬ 
board IC. 

The blanking control input on the hexadecimal displays 
blanks (turns off) the displayed information without 
disturbing the contents of display memory. The display is 
blanked at a minimum threshold level of 2.0 volts. When 
blanked, the display standby power is nominally 250 mW 
atTA = 25°C. 


MECHANICAL 

These displays are hermetically sealed for use in environ¬ 
ments that require a high reliability device. These displays 
are designed and tested to meet a helium leak rate of 5 x 
10-8 cc/sec. 

These displays may be mounted by soldering directly to a 
printed circuit board or inserted into a socket. The lead-to- 
lead pin spacing is 2.54 mm (0.100 inch) and the lead row 
spacing is 15.24 mm (0.600 inch). These displays may be 
end stacked with 2.54 mm (0.100 inch) spacing between 
outside pins of adjacent displays. Sockets such as Augat 
324-AG2D (3 digits) or Augat 508-AG8D (one digit, right 
angle mounting) may be used. 

The primary thermal path for power dissipation is through 
the device leads. Therefore, to Insure reliable operation up 
to an ambient temperature of +70°C, it is important to 
maintain a base-to-ambient thermal resistance of less 
than 35° C watt/device as measured on top of display 
pin 3. 

Post solder cleaning may be accomplished using water. 
Freon/alcohol mixtures formulated for vapor cleaning 
processing (up to 2 minutes in vapors at boiling) or 










Freon/alcohol mixtures formulated for room temperature 
cleaning. Suggested solvents; Freon TF, Freon TE, Gene- 
solv DI-15, Genesolv DE-15. 

PRECONDITIONING 

These displays are 100% preconditioned by 24 hour stor¬ 
age at 125° C. 

CONTRAST ENHANCEMENT 

These display devices are designed to provide an 
optimum ON/OFF contrast when placed behind an 
appropriate contrast enhancement filter. The following 
filters are suggested: 

HIGH EFFICIENCY RED 

Panelgraphic Scarlet Red 65 
SGL Homalite H100-1670 
3M Louvered Filter R6310 

YELLOW 

Panelgraphic Yellow 27 
SGL Homalite H100-1720 
3M Louvered Filter A5910 

For many applications a neutral density gray filter in either 
plastic, circular polarizer or optically coated glass will pro¬ 
vide the needed contrast enhancement. Suggested plastic 
neutral density gray filters are Panelgraphic Gray 10, SGL 
Homalite HI00-1266 or 3M N0220. The optically coated 
glass/circular polarized SUNGARD filter by Optical Coat¬ 
ing Laboratory, Inc., or the HNCP10 filter by Polaroid, 
pfovides superior contrast enhancement for very bright 
ambients. 


Over Range Character 

The over range devices display “±1” and decimal point. 
The character height and package configuration are the 
same as the numeric and hexadecimal devices. Character 
selection is obtained via external switching transistors 
and current limiting resistors. 


Package Dimensions 

FRONT VIEW C 



Pin 

Function 

1 

Plus 

2 

Numeral One 

3 

Numeral One 

4 

DP. 

5 

Open 

6 

Open 

7 

Vcc 

8 

Minus/Plus 


Character 

_P 15 _ 

1 

2,3 

4 

8 

4 

1 

X 

X 

1 


0 

X 

X 

1 

1 

X 

1 

X 

X 

Decimal Point 

X 

X 

1 

X 

Blank 

0 

0 

0 

0 


Notes; 

0: Line switching transistor in Figure 7 cutoff. 

1: Line switching transistor in Figure 7 saturated. 
X: ‘don’t care’ 


Absolute Maximum Ratings 


Description 

Symbol 

Mtn. 

Max. 

Unit 

Storage Temperature, 
Anibiint 

Ts 

-65 

+125 


Operating Temperature 
Ambient 

Ta 

-55 

+100 

°C 

Forviiird Current, 
EacrflED 

If 


10 

mA 

Reverse Voltage, 

Each LED 

Vr 


5 

V 



Figures. Typical Driving Circuit 


Recommended 
Operating Conditions Vcc = 5.0V 


Device 

Forward 
Current Per 
LED, mA 

Resistor Value 

Ri 

R2 

R3 

Low Power 

2.3 

1300 

200 

300 

HDSP-0783 High 

Brightness 

8 

360 

47 

68 

HDSP-0883 

8 

360 

36 

56 


Luminous intensity Per LED 

(Digit Average) atTA = 25°C 


Device 

Test Conditions 

Min* 

Typ, 

Units 

HDSP-0783 

If " 2,3 mA 

65 

140 

iucd 

If ~ 8 mA 


620 

jucd 

HDSP-0|i3 

If - 8 mA 

215 

490 1 

MCd 


Note: 

1. Dimensions in millimetres and (inches). 
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EI@CtriCdl Cln3rdCt@riStiCSj (TA = “55°Cto+100°C, unless otherwise specified) 


Device 

Description 

Symbol 

Test Condition 

Min. 

Typ. 

Max. 

Units 

HDSP-0783 

Power Dissipation 
(all LEDs Illuminated) 

Pt 

If = 2.8 mA 


72 


mW 

If = 8 mA 


224 

282 

Forward Voltage 
per LED 

Vf 

If - 2.8 mA 


1.6 


V 

If = 8 mA 


1.75 

2.2 

H DSP-0883 

Power Dissipation 
(all LEDs Illuminated) 

Pt 

If = 8 mA 


237 

282 

mW 

Forward Voltage 
‘ per LED 

Vf 


1.90 

2.2 

V 


High Reliability Testing 

Two standard reliability testing programs are available. The 
TXVB program is in conformance with Quality Level A of 
MIL-D-87157 for hermetically sealed displays with 100% 
screening tests. A TXVB product is tested to Tables I, II, Ilia, 
and IVa. A second program is an HP modification to the full 
conformance program and offers the 100% screening por¬ 
tion of Level A, Table I, and Group A, Table II. 


PART MARKING SYSTEM 


Standard Product 

With Table 1 
and II 

With Tables 1, 

II, Ilia and iVa 

HDSP-078X 

HDSP-079X 

HDSP-088X 

HDSP-078XTXV 

HDSP-079XTXV 

HDSP-088XTXV 

HDSP-078XTXVB 

HDSP-079XTXVB 

HDSP-088XTXVB 


100% Screening 


TABLE I. 

QUALITY LEVEL A OF MIL-D-87157 


Test Screen 

MIL-STD-750 

Method 

Conditions 

1. Precap Visual 

— 

HP Procedure 5956-7572-52 

2. High Temperature Storage 

1032 

Ta = 125''C. Time = 24 hours 

3. Temperature Cycling 

1051 

Condition B, 10 Cycles, 15 Min. Dwell 

4. Constant Acceleration 

2006 

10,000 G at Yi orientation 

5. Fine Leak 

1071 

Condition H 

6. Gross Leak 

1071 

Condition C 

7. Interim Electrical/Optical Testsl^l 

“ 

Iv, Icc, Ibl, Ibh, Iel, Ieh, Iil, and Iih 

Ta = 25‘^C 

8. Burn-Inn-31 

1015 

Condition B at Vcc = 5V and cycle 
through logic at 1 character per second. 

Ta = IOO^C, t = 160 hours 

9. Final Electrical Testl2| 

- 

Same as Step 7 

10. Delta Determinations 

— 

Alv - -20%, ^\cc = ± 10 mA, AIih = tlOjuA 
and iXlEH = ±13 nA 

11. External Visuall 11 

2009 



Notes: 

1. MIL-STD-883 Test Method applies. 

2. Limits and conditions are per the electrical/optical characteristics. 

3. Burn-in for the over range display shall use Condition B at a nominal Ip = 8 mA with ‘+1’ illuminated for t = 160 hours. 












TABLE II 

GROUP A ELECTRICAL TESTS — MIL-D-87157 


Test 

Parameters 

LTPD 

Subgroup 1 

DC Electrical Tests at 25° 

Iv, Icc, Ibl, Ibh, Iel, Ibh, Iil, and Iih and 
visual function, Ta = 25°C 

5 

Subgroup 2 

DC Electrical Tests at High 
TemperatureHl 

Same as Subgroup 1, except delete Iv and visual 
function. Ta = +100° C 

7 

Subgroup 3 

DC Electrical Tests at Low 
TemperatureHl 

Same as Subgroup 1, except delete Iv and visual 
function. Ta = -55° C 

7 

Subgroup 4, 5, and 6 not tested 



Subgroup 7 

Optical and Functional Tests at 25° C 

Satisfied by Subgroup 1 

5 

Subgroup 8 

External Visual 


7 


1. Limits and conditions are per the electrical/optical characteristics. 


TABLE Ilia 

GROUP B, CLASS A AND B OF MIL-D-87157 


Test 

MIL-STD-750 

Method 

Conditions 

Sample Size 

Subgroup 1 

Resistance to Solvents 

1022 


4 Devices/ 

0 Failures 

Internal Visual and Mechanicall^l 

2075 


1 Device/ 

0 Failures 

Subgroup 2 [T 2 ] 

Solderability 

2026 

Ta = 245° C for 5 seconds 

LTPD = 15 

Subgroup 3 

Thermal Shock (Temp. Cycle) 

1051 

Condition B1,15 min. Dwell 

LTPD =15 

Moisture Resistancel^l 

1021 



Fine Leak 

1071 

Condition H 


Gross Leak 

1071 

Condition C 


Electrical/Optical Endpointst^l 

— 

Iv, Icc, Ibl. Ibh, Iel, Ieh, Iil, Iih and 
visual function. Ta = 25°C 


Subgroup 4 

Operating Life Test (340 hrs.li^l 

1027 

Ta = +100° C at Vcc = 5.0V and 
cycling through logic at 1 character 
per second. 

LTPD =10 

Electrical/Optical Endpointsl"^! 

— 

Same as Subgroup 3. 


Subgroup 5 

Non-operating (Storage) Life 

Test (340 hrs.) 

1032 

Ta = +125°C 

LTPD = 10 

Electrical/Optical Endpointsl'^i 

— 

Same as Subgroup 3 



1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than 3 displays be used to provide the number of leads 
required. 

3. Initial conditioning should be a 15° bent inward one cycle. 

4. Limits and conditions are per the electrical/optical characteristics. 

5. Burn-in for the over range display shall use Condition B at a nominal Ip ± 8 mA with '+’ illuminated for t = 160 hours. 
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TABLE IVa 

GROUP C, CLASS A AND B OF MIL-D-87157 


Test 

MIL-STD-750 

Method 

Conditions 

Sample 

Size 

Subgroup 1 

Physical Dimensions 

2066 


2 Devices/ 

O Failures 

Subgroup 2[2J] 

Lead Integrity 

2004 

Condition B2 

LTPD = 15 

Fine Leak 

1071 

Condition H 

Gross Leak 

1071 

Condition C 

Subgroup 3 

Shock 

2016 

1500G, Time = 0.5 ms, 5 blows in 
each orientation Xi, Yi, Zi 

LTPD = 15 

Vibration, Variable Frequency 

2056 


Constant Acceleration 

2006 

10,000G at Yi orientation 

External Visuall^l 

1010 or 1011 


Electrical/Optical Endpoints!®! 

— 

Iv, Icc, Ibl, Ibh, Iel, Ieh, Iil, Iih and vis¬ 
ual Function, Ta = 25° C 

Subgroup 41''*®] 

Salt Atmosphere 

1041 


LTPD = 15 

External VisuaH'^l I 

1010 or 1011 


Subgroup 5 

Bond Strength!®] 

2037 

Condition A 

LTPD = 20 

(C = 0) 

Subgroup 6 

Operating Life Test!®) 

1026 

Ta = +100°C 

11 

o 

Electrical/Optical Endpoints!®! 

— 

Same as Subgroup 3 


1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than three displays be used to provide the number of leads 
required. 

3. Solderability samples shall not be used. 

4. Visual requirements shall be as specified in MIL-STD-883, Methods 1010 or 1011. 

5. Displays may be selected prior to seal. 

6. If a given inspection lot undergoing Group B inspection has been selected to satisfy Group C inspection requirements, the 340 hour life tests 
may be continued on test to 1000 hours in order to satisfy the Group C Life Test requirements. In such cases, either the 340 hour endpoint 
measurements shall be made a basis for Group B lot acceptance or the 1000 hour endpoint measurement shall be used as the basis for both 
Group B and Group C acceptance. 

7. MIL-STD-883 test method applies. 

8. Limits and conditions are per the electrical/optical characteristics. 











m 


HEWLETT 

PACKARD 


FOUR CHARACTER 

HDSP-2010 

RED ALPHANUMERIC 

HDSP-2010TXV 

DISPLAY FOR EXTENDED 

HDSP-2010TXVB 

TEMPERATURE APPLICATIONS 


TECHNICAL DATA JANUARY 1985 


features 

• OPERATION GUARANTEED TO T^ = -40°C 

• LEAK RATE GUARANTEED 

• TXVB VERSION CONFORMS TO QUALITY 
LEVEL A OF MIL-D-87157 

• GOLD PLATED LEADS 

• INTEGRATED SHIFT REGISTERS WITH 
CONSTANT CURRENT DRIVERS 

• CERAMIC 7.62mm (.3 in.) DIP 
Integral Red Glass Contrast Filter 

• WIDE VIEWING ANGLE 

• END STACKABLE 4 CHARACTER PACKAGE 

• PIN ECONOMY 

12 Pins for 4 Characters 

• TTL COMPATIBLE 

• 5x7 LED MATRIX DISPLAYS FULL ASCII 
CODE 

• RUGGED, LONG OPERATING LIFE 

• CATEGORIZED FOR LUMINOUS INTENSITY 
Assures Ease of Package to 

Package Brightness Matching 

Package Dimensions 



Description 

The HDSP-2010 display is designed for use in 
applications requiring high reliability. The character font 
is a 3.8mm (0.15 inch) 5 x 7 red LED array for displaying 
alphanumeric information. The device is available in 4 
character clusters and is packaged in a 12-pin dual-in-line 
type package. An on-board SlPO (serial-in-parallel-out) 
7-bit shift register associated with each digit controls 
constant current LED row drivers. Full characterdisplay is 
achieved by external column strobing. The constant 
current LED drivers are externally programmable and 
typically capable of sinking 13.5mA peak per diode. 
Applications include interactive I/O terminals, avionics, 
portable telecommunications gear, and hand held 
equipment requiring alphanumeric displays. 





NOTES: 

1. DIMENSIONS IN mm (inches). 

2. UNLESS OTHERWISE specified THE 
TOLERANCE ON ALL DIMENSIONS 
ISi.38mm(f.0^S{) 

3. LEAD MATERIAL IS GOLD PLATED 
COPPER ALLOV. 

4. CHARACTERS ABE CENTERED 
WITH RESPECT TO LEADS WITHIN 
'.13mm <• .005"). 
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Absolute Maximum Ratings 

Supply Voltage Vcc to Ground . -0.5V to 6.0V Storage 

Inputs, Data Out and Vb . -0.5V to Vcc Maximur 

Column Input Voltage, VcoL . -0.5V to+6.OV atTA = 

Free Air Operating Temperature Maximu 

Range, . -40°Cto+85°C Below 

Recommended Operating Conditions 


Parameter _ 

Supply Voltage _ 

Data Out Current, Low State _ - 

Data Out Current, HighState _ 

Column Input Voltage, Column On 


Setup Time 


Hold Time _ 

Width of Clock _ 

Clock Frequency _ 

Clock Transition Time _ 

Free Air Operating Temperature Range 


Storage Temperature Range, Ts .-55°C to +100°C 

Maximum Allowable Power Dissipation 

atTA = 25°C“’'’"' .1.29 Watts 

Maximum Solder Temperature 1.59mm (.063") 

Below Seating Plane t<5 secs . 260° C 



Electrical Characteristics Over operating Temperature Range 

(Unless otherwise specified.) 


Supply Current 

Icc 

Vcc = 5.25V ._ ... 

VcLOCK = Vdata = 2.4V ^ 

All SR Stages = Vb = 2 4V 

Logical 1 

Column Current at any Column Input 

ICOL 

Vcc = 5.25V Vb = 0 4V 

Vcoi =3.5V 

Column Current at any Column Input 

ICOL 

All SR Stages Logical 1 yg 2.4V 

Peak Luminous Intensity per LED*^-^1 
(Character Average) 

IvPEAK 

I Vcc = 5.0V. Vcol = 3.5V 

T, = 25° Ci*^! Vb = 2.4V 


flln. Typ.* Max. Unit 


Vb, Clock or Data Input Threshold High 
Vb, Data Input Threshold Low 

Clock Threshold Low _ 

Input Current Logical 1 I Vb, Clock 




45 


73 




350 

105 

200 








20 




Vcc = 4.75V, loH = -0.5mA, VcOL = OV 
Vcc = 4.75V, loL = 1.6mA,VcoL == OV 
Vcc = 5.0V, VcOL ^ 3.5V 17,5% DF 
15 LEDs on per character, Vb = 2.4V 


Data Out Voltage 

Power Dissipation Per Package** 


Peak Wavelength Xpeak 655 nm 

Dominant Wavelengthi^l _ Xd _640_nm_ 

Thermal Resistance IC p °C/W/ 

Junction-to-Case H^^J-c Device 

Leak Rate _ 5x10~^ cc/s 

•All typical values specified at Vcc = 5.0V and Ta = 25* C unless otherwise noted. 

••Power dissipation per package with 4 characters illuminated. 

1. Operation above 85°C ambient is possible provided the following conditions are met. The junction temperature should not exceed 125° C 
Tj and the case temperature as measured at pin 1 or the back of the display should not exceed 100*C Tc. 

2. The device should be derated linearly above 50° C at 16.7 mW/°C. This derating is based on a device mounted in a socket having a thermal 
resistance from case to ambient at 35° C/W per device. See Figure 2 for power deratings based on a tower thermal resistances. 

3. The characters are categorized for Luminous Intensity with the category designated by a letter code on the bottom of the 
package. 

4. Ti refers to the initial case temperature of the device immediately, prior to the light measurement. 

5. Dominant wavelength Ad, is derived from the CIE chromaticity diagram, and represents the single wavelength which defines the color 
of the device. 

6. Maximum allowable dissipation is derived from Vcc = Vb = 5.25 Volts, Vcol = 3.5V, 20 LEDs on per character, 20% DF. 

7. The luminous stearance of the LED may be calculated using the following relationships: 

Lv {cd/m2) = Iv (Candela/A (Metre)2 

Lv (Footlamberts) = ttIv (Candela)/A (Foot)2 
A = 5.3 X 10-8 m2 = 5.8 X 10-7 (Foot)2 
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Nrameter 

Condition 

Min. 

fyp. 

Max. 

Units 

fclock 

CLOCK Rate 




3 

MHz 

tpLH» tpHL 

Propagation 
delay CLOCK 
to DATA OUT 

Ci. = 15pF 
RL=2.4Kn 



125 

ns 


Figure 1. Switching Characteristics. (V^c = 5V, 
Ta =-43°C to+70°C) 


Mechanical and 
Thermal considerations 

The HDSP-2010 is avaiiable in astandard 12 lead ceramic- 
glass dual in-line package. It is designed for plugging into 
DIP sockets or soldering into PC boards. The packages 
may be horizontally or vertically stacked for character 
arrays of any desired size. 

The HDSP-2010 can be operated over a v\/ide range of 
temperature and supply voltages. Power reduction can be 
achieved by either decreasing Vcol or decreasing the 
average drive current through pulse width modulation 
of Vb. 

The HDSP-2010 display has a glass lens. A 
front panel contrast filter is desirable in most actual 
display applications. Some suggested filters are Panel 
graphic Ruby Red 60, SQL Homalite H100-1605 Red and 


3M Light Control Film (louvered filters). OCLI Sungard 
optically coated glass filters offer superior contrast 
enhancement. 

Post solder cleaning may be accomplished using water, 
Freon/alcohol mixtures formulated for vapor cleaning 
processing (up to 2 minutes In vapors at boiling) or 
Freon/alcohol mixtures formulated for room temperature 
cleaning. Suggested solvents: Freon TF, Freon TE, 
Genesolv DI-15, Genesolv DE-15. 

Electrical Description 

The HDSP-2010 display provides on-board storage of 
decoded column data and constant current sinking row 
drivers for each of 28 rows in the 4 character display. The 
device consists of four LED matrices and two integrated 
circuits that form a 28-bit serial Input-parallel output 
(SlPO) shift register, see Figure 5. Each character Is a 
5 X 7 diode array arranged with the cathodes of each row 
connected to one constant current sinking output of the 
SlPO shift register. The anodes of each column are 
connected together, with the same column of each of the 
4 characters connected together (I.e. column 1 of all four 
characters are connected to pin 1). Any LED within any 
character may be addressed by shifting data to the 
appropriate shift register location and applying a voltage 
to the appropriate column. 

Associated with each shift register location is a constant 
current sinking LED driver, capable of sinking a nominal 
13.5 mA. A logical 1 loaded into a shift register location 
enables the current source at that location. A voltage 
applied to the appropriate column input turns on the 
desired LED. 

The display is column strobed on a 1 of 5 basis by loading 
7 bits of row data per character for a selected column. The 
data is shifted through the SlPO shift register, one bit 
location for each high-to-low transition of the clock. When 
the HDSP-2010 display is operated with pin 1 in the lower 
left hand corner, the first bit that is loaded into the SlPO 
shift register will be the information for row 7 of the right 
most character. The 28th bit loaded into the SlPO shift 
register will be the information for row 1 of the left most 
character. When the 28 bits of row data for column 1 have 
been loaded into the SlPO shift register, the first column is 
energized for a time period, T, illuminating column 1 in all 
four characters. Column 1 is turned off and the process is 
repeated for columns 2 through 5. 



Ta - ambient temperature-“C 



Figure 2. Maximum Allowable Power 
Dissipation vs. Temperature. 


Figure 3. Relative Luminous Intensity 
vs. Temperature. 


Figure 4. Peak Column Current 
vs. Column Voltage. 







COLUMN DRIVE INPUTS 


Figure 5. Block Diagram of the HDSP-2010 Display 

The time frame allotted per column is (t + T) and the 
minimum recommended refresh rate for a flicker free 
display is 100 Hz, so that (t + T) < 2 ms. If the display is 
operated at the 3 MHz maximum clock rate, it is possible to 
maintain t« T. For display strings of 24 characters or less, 
the LED on time DF will be approximately 19.4%. For 


longer display strings, operation of the display with DF 
approximately 10% will provide adequate light output for 
indoor applications. 

The 28th stage of the SlPO shift register is connected to 
the Data Output, which is designed to interface directly to 
the Data Input of the next HDSP-2010 in the display string. 

The Vb input may be used to control the apparent 
brightness of the display. A logic high applied to the Vb 
input enables the display to be turned ON, and a logic low 
blanks the display by disabling the constant current LED 
drivers. Therefore, the time average luminous intensity of 
the display can be varied by pulse width modulation of Vb. 
For application and drive circuit information refer to HP 
Application Note 1016. 

High Reliability Testing 

Two standard reliability testing programs are available. The 
TXVB program is in conformance with Quality Level A of 
MIL-D-87157 for hermetically sealed displays with 100% 
screening tests. A TXVB product is tested to Tables I, II, Ilia, 
and IVa. A second program is an HP modification to the full 
conformance program and offers the 100% screening por¬ 
tion of Level A, Table I, and Group A, Table II. 

PART MARKING SYSTEM 


Standard Product 

With Table 1 
and II 

With Tables 

1, II, Ilia, and 

IVa 

HDSP-2010 

HDSP-2010 

TXV 

HDSP-2010 

TXVB 


100% Screening 


TABLE I. QUALITY LEVEL A OF MIL-D-87157 
MIL-STD-750 

Method Conditions 


Test Screen Method Conditions 

1. Precap Visual — HP Procedure 5956-7512-52 

2. High Temperature Storage 1032 Ta = 100®C, Time = 24 hours 

3. Temperature Cycling 1051 Ta =-55®C to+100°C,10 cycles,15 min.dwell 

4. Constant Acceleration 2006 10,000 G’s at Yi orientation 

5. Fine Leak 1071 Condition H, Leak Rate < 5 x 10-^ cc/s 

6. Gross Leak 1071 Condition C, except fluid temperature 

_ shall be +100°C _ 

7. Interim Electrical/Optical Testsl^i — Ice (at Vb = 0.4V and 2.4V), Icol (at Vb = 

0.4V and 2.4V) 

liH (Vb, Clock and Data In), lit (Vb, Clock 

and Data In), loH. lot 

and Iv Peak. Vih and Vil inputs are 

guaranteed by the electronic shift regis- 

ter test. Ta = 25° C __ 

8. Burn-lnfl 1015 Condition B at Vcc = Vb = 5.25V, Vcol = 

3.5V, Ta-+85°C 

LED ON-Time Duty Factor = 5%, 

t= 160 hours _^_ 

9. Final Electrical Testf^l — Same as Step 7 _ 

10. Delta Determinations — ^Icc = ±6 mA, AIih (clock) = ±10 mA 

Aim (Data In) = ±10 fxA 

AloH = ±10% of initial value and Alv = -20% 

11. External Visual _ 2009 _ 

Notes: 

1. MlL-STD-883 Test Method applies. 

2. Limits and conditions are per the electrical/optical characteristics. The loH and Iol tests are the inverse of VoH and Vql specified in the 
electrical characteristics. 


Burn-lnl^l 


9. Final Electrical Testf^l 
10. Delta Determinations 
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TABLE II 

GROUP A ELECTRICAL TESTS MIL-D-87157 


Test 

Parameters 

LTPD 

Subgroup 1 

DC Electrical Tests at 25*^01^1, 

Icc {at Vb = 0.4V and 2.4V), Icol 
{at Vb - 0.4V and 2.4V) 

liH (Vb, Clock and Data In), 1il (Vb, Clock and Data 

In), loH, Iol Visual Function and Iv peak. Vih and Vil 
Inputs are guaranteed by the electronic shift 
register test. 

5 

Subgroup 2 

DC Electrical Tests at High 
Temperaturel"'] 

Same as Subgroup 1, except delete Iv and visual 
function. Ta = T85‘’C 

7 

Subgroup 3 

DC Electrical Tests at Low 
Temperature! I 

Same as Subgroup 1, except delete Iv and visual 
function. Ta- -40°C 

7 

Subgroup 4,5, and 6 not tested 



Subgroup 7 

Optical and Functional Tests at 25°C 

Satisfied by Subgroup 1 

5 

Subgroup 8 

External Visual 


7 


1. Limits and conditions are per the electrical/optical characteristics. The loH and Iol tests are the inverse of Voh and VoL specified in the 
electrical characteristics. 


TABLE Ilia 

GROUP B, CLASS A AND B OF MIL-D-87157 


Test 

MIL-STD-750 

Method 

Conditions 

Sample Size ' 

Subgroup 1 

Resistance to Solvents 

1022 


4 Devices/ 

0 Failures 

Internal Visual and Mechanical 

2075 


1 Device/ 

0 Failures 

Subgroup 2 n> 2 ] 

Solderability 

2026 

Ta = 245° C for 5 seconds 

LTPD = 15 

Subgroup 3 

Thermal Shock (Temp. Cycle) 

1051 

TA = -55°Cto +100°C 

15 min. dwell 

LTPD =15 

Moisture Resistancet^l 

1021 



Fine Leak 

1071 

Condition H 


Gross Leak 

1071 

Condition C, except fluid temperature 
shall be +100°C 


Electrical/Optical Endpoints!"^! 


Icc (at Vb = 0.4V and 2.4V). 

Icol (at Vb = 0.4V and 2.4V), 
liH (Vb. Clock and Data In), Iil (Vb, 

Clock and Data In), Ioh, Iol Visual 
Function and Iv peak. Vih and Vil 
inputs are guaranteed by the electronic 
shift register test. Ta == 25° C 


Subgroup 4 

Operating Life Test (340 hrs.) 

1027 

Ta = +86° C at Vcc = Vb = 5.25V, 

VcoL = 3.5V, LED ON-Time Duty Fac¬ 
tor = 5% 

LTPD =10 

Electrical/Optical Endpoints!'^) 

— 

Same as Subgroup 3 


Subgroup 5 

Non-operating (Storage) Life 

Test (340 hrs.) 

1032 

Ta = +100°C 

LTPD = 10 

Electricai/Optical Endpoints!"^! 

— 

Same as Subgroup 3 



1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than 3 displays be used to provide the number of leads 
required. 

3. Initial conditioning should be a 15° bent inward one cycle. 

4. Limits and conditions are per the electrical/optical characteristics. The loH and Iol tests are the inverse of Voh and Vol specified in the 
electrical characteristics. 
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TABLE IVa 

GROUP C, CLASS A AND B OF MIL-D-87157 


Test 

MIL-STD-750 

Method 

Conditions 

Sample 

Size 

Subgroup 

Physical Dimensions 

2066 


2 Devices/ 

0 Failures 

Subgroup 2[2.7] 

Lead Integrity 

2004 

Condition B2 

LTPD = 15 

Fine Leak 

1071 

Condition H 


Gross Leak 

1071 

Condition C, except fluid temperature 
shall be +100°C 


Subgroup 3 

Shock 

2016 

1500G, Time = 0.5 ms, 5 blows in 
each orientation Xi, Yi, Zi 

LTPD = 15 

Vibration, Variable Frequency 

2056 



Constant Acceleration 

2006 

lO.OOOG at Yi orientation 


External Visuall'^I 

1010 or 1011 

1 



Electrical/Optical Endpointsl^l 

~ i 

Icc (at Vb- 0.4V and 2.4V) 



IcOL (at Vb = 0.4V and 2.4V) 

liH (Vb, Clock and Data In) 

liL (Vb, Clock and Data In) 

lOH, lOL, Visual Function and Iv peak. 

ViH and ViL inputs are guaranteed by 

the electronic shift register 

_ test. Ta = 25°C. _ 

Subgroup 4[i-33 


Salt Atmosphere 

1041 


LTPD = 15 

External VisuaK^I 

1010 or 1011 



Subgroup 5 

Bond Strengthisi 

2037 

Condition A 

LTPD = 20 
(C = 0) 

Subgroup 6 

Operating Life Testl^l 

1026 

Ta = +85° C at Vcc = Vb = 5.25V. 

VcOL - 3.5V 

X = 10 

Electrical/Optical Endpointsisi 

- ' 

Same as Subgroup 3 



1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. ■ 

2. The LTPD applies to the number of leads inspected except in no case shall less than three displays be used to provide the number of leads 
required. 

3. Solderability samples shall not be used. 

4. Visual requirements shall be as specified in MIL-STD-883, Methods 1010 or 1011. 

5. Displays may be selected prior to seal. 

6. If a given inspection lot undergoing Group B inspection has been selected to satisfy Group C inspection requirements, the340 hour life tests 
may be continued on test to 1000 hours in order to satisfy the Group C life test requirements. In such cases, either the 340 hour endpoint 
measurements shall be made a basis for Group B lot acceptance or the 1000 hour endpoint measurement shall be used as the basis for both 
Group B and Group C acceptance. 

7. MIL-STD-883 test method applies. 

8. Limits and conditions are per the electrical/optical characteristics. The loH and Iol tests are the inverse of Voh and Vol specified in the 
electrical characteristics. 
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HEWLETT 

PACKARD 


HERMETIC, EXTENDED TEMPERATURE RANGE 
5,0mm (,20") 5X7 ALPHANUMERIC DISPLAYS 

STANDARD RED HDSP-2310/231OTXV/231OTXVB 
YELLOW HDSP-2311/2511TX V/2311TX VB 
HIGH EFFICIENCY RED HDSP-2312/2312TXV/2312TXVB 


TECHNICAL DATA JANUARY 1986 


Features 

• WIDE OPERATING TEMPERATURE RANGE 
-55°CTO+85°C 

• TRUE HERMETIC PACKAGE 

• TXVB VERSION CONFORMS TO QUALITY 
LEVEL AOFMIL-D-87157 

• THREE COLORS 
Standard Red 
High Efficiency Red 
Yellow 

• CATEGORIZED FOR LUMINOUS INTENSITY 

• YELLOW DISPLAYS CATEGORIZED FOR 
COLOR 

• INTEGRATED SHIFT REGISTERS WITH CON¬ 
STANT CURRENT DRIVERS 

• 5x7 LED MATRIX DISPLAYS FULL ASCII 
CHARACTER SET 

• WIDE VIEWING ANGLE 

• END STACKABLE 

• TTL COMPATIBLE 

Description 

The HDSP-2310 series displays are 5.0mm (0.20 in.) 5x7 

LED arrays for display of alphanumeric information. These 

devices are available in standard red, yellow and high effi¬ 
ciency red. Each four character cluster is contained in a 

Package Dimensions 



Typical Applications 

• MILITARY EQUIPMENT 

• AVIONICS 

• HIGH RELIABILITY INDUSTRIAL EQUIPMENT 

hermetic 12 pin dual-in-line, solder glass sealed ceramic 
package. An on-board SlPO (Serial-ln-Parallel-Out) 7-bit 
shift register associated with each digit controls constant 
current LED row drivers. Full character display is achieved 
by external column strobing. 



PIN 

FUNCTION 

PIN 

FUNCTION 

1 

COLUMN 1 

7 

DATA OUT 

2 

COLUMN 2 

8 

Vb 

3 

COLUMN 3 

9 

Vcc 

4 

COLUMN 4 

10 

CLOCK 

5 

COLUMN 5 

11 

GROUND 

6 

INT. CONNECT* 

12 

DATA IN 


*DO NOT CONNECT OR USE 


NOTES: 

1. DIMENSIONS IN mm (inches). 

2. UNLESS OTHERWISE SPECIFIED THE 
TOLERANCE ON ALL DIMENSIONS 
IS±.38mm (t.015") 

3. CHARACTERS ARE CENTERED 
WITH RESPECT TO LEADS WITHIN 
±.13mm (±.005"). 

4. LEAD MATERIAL IS GOLD PLATED 
COPPER ALLOY. 
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Absolute Maximum Ratings (HDSP-2310/-2311/-2312) 


Supply Voltage Vcc to Ground . —0.5V to 6.0V 

Inputs, Data Out and Vb . —0.5V to Vcc 

Column Input Voltage, Vcol . —0.5V to +6.0V 

Free Air Operating 

Temperature Range, . —55° C to +85° 0 


Storage Temperature Range, Ts . — 65°C to +125°C 

Maximum Allowable Power Dissipation 

atTA = 25°Cii.2,3| .1.46 Watts 

Maximum Solder Temperature 1.59 mm (.063”) 

Below Seating Plane t < 5 secs. 260°C 


Recommended Operating Conditions (HDSP-2310/-2311/-2312) 


Parameter 

Symbol 

Min. 

Nom. 

Max. 

Units 

Supply Voltage 

Vcc 

4,75 

5,0 

5.25 

V 

Data Out Current, Low State 

lOL 



1 6 

mA 

Data Out Current. High State 

lOH 



-0,5 

mA 

Column Input Voltage, Column On HDSP-2310 

Vcol 

24 


3.5 

V 

Column Input Voltage, Column On HDSP-2311/-2312/-2313 

Vcol 

2.75 


3,5 

V 

Setup Time 

tsetup 

70 

45 


ns 

Hold Time 

thold 

30 

0 


ns 

Width of Clock 

tw(Clock) 

75 



ns 

Clock Frequency 

fdock 

0 


3 

MHz 

Clock Transition Time 

tTHL 



200 

ns 

Free Air Operating Temperature Range 1 ^-21 

Ta 

-55 


85 

°C 


Electrical Characteristics Over operating Temperature Range 

(Unless otherwise specified) 


Description 

Symbol 

Test Conditions 

Min. 

Typ.* 

Max. 

Units 

Fig. 

Supply Current 

Icc 

Vcc = 5.25V 

VCLOCK == VdATA = 2.4V 

Vb - 0.4V 


45 

60 

mA 




All SR Stages - 
Logical 1 

Vb==2.4V 


73 

95 

mA 


Column Current at any Column Input 

Icol 

< < 
o o 
o o 

P TO 
cn cn 

<< 

Vb = 0.4V 



500 

mA 

4 

Column Current at any Column Input 

Icol 

All SR Stages - Logical 1 

Vb = 2.4V 


380 

520 

mA 



Vb, Clock or Data Input Threshold High 

Vb, Data Input Threshold Low _ 

Clock Input Threshold Low 

Input Current Logical 1 Vb, CIo( 


Input Current Logical 0 


Vb. Clock 
Data In 
Vb, Clock 
Data In 


Data Out Voltage —r;- 

___ Vql 

Power Dissipation Per Package” Pd 

Thermal Resistance 1C pa 

Junction-to-Case _ 

Leak Rate 

*AII typical values specified at Vcc = 5.0V and Ta = 25° 
otherwise noted. 


Notes: 

1. Operation above 85°C ambient is possible provided the 1C 
junction temperature, Tj, does not exceed 125°C. 

2. The device should be derated linearly above 37°C at 
16.7 mW/° C. This derating is based on a device mounted in a 
socket having a thermal resistance from case to ambient at 


Vcc = 4.75V 


Vcc = 5.25V. ViH-2.4V - 

Vcc = 5.25V. ViL - 0.4V ^- 

Vcc = 4.75V, loH = -0.5 mA, Icol = 0 mA 2.4 

Vcc = 4.75V, loL = +6 mA, Icol = 0 mA 
Vcc = 5.0V, VcOL = 3.5V, 17.5% DF 
15 LEDs on per character. Vb = 2.4V 


_I_I_ I 5x10~fi| cc/sec I I 

”Power dissipation per package with four characters illuminated. 


35°C/W per device. See Figure 2 for power deratings based on 
a lower thermal resistance. 

Maximum allowable dissipation is derived from Vcc = 5.25V, 

Vb = 2.4V, Vcol = 3.5V 20 LEDs on per character, 20% DF. 
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Optical Characteristics 

STANDARD RED HDSP-2310 


Description 

Symbol 

Test Conditions 

Min.. 

Typ.* 

Max. 

Units 

Fig. 

Peak Luminous Intensity per LEDi^^ si 
(Character Average) 

IvPeak 

Vcc = 5.0V, VCOL = 3.5V 

Tj = as^cisi, Vb = 2.4V 

220 

370 


(xcd 

3 

Peak Wavelength 

Apeak 



655 


nm 


Dominant Wavelength!^ 

Ad 


^_i 

639 


nm 



YELLOW HDSP-2311 


Description 

Symbol 

Tist Conditions 

Min. 

Typ.* 

Max. 

Units 

Fig* 

Peak Luminous Intensity per 
(Character Average) 

IvPeak 

Vcc = 5.0V, VcOL = 3.5V 

T, = 25''C16I, Vb = 2.4V 

650 

1140 


MCd 

3 

Peak Wavelength 

Apeak 



583 


nm 


Dominant Wavelengthf^-^l 

Ad . 



585 

_i 

nm 



HIGH EFFICIENCY RED HDSP-2312 


Description 

SprlM)l 

Tist Conditions 

Peak Luminous Intensity per LEOH^^i 
(Character Average) 

IvPeak 

Vcc = 5.0V, VcOL = 3,5V 
Tj^aS'ClSI, Vb = 2.4V 

Peik Wavelength 

Apeak 


Dominant Wavelength^ 

Ad 



*AII typical values specified at Vcc = 5.0V and Ta = 25° C unless 

otherwise noted. 

“Power dissipation per package with four characters illuminated. 

Notes: 

4. The characters are categorized for luminous intensity with the 
intensity category designated by a letter code on the bottom of 
the package. 

5. The HDSP-2311 is categorized for color with the color 
category designated by a number code on the bottom of the 
package. 

6. The luminous intensity is measured at Ta = Tj = 25° C. No 
time is allowed for the device to warm-up prior to 
measurement. 


Typ.- 

Max. 

Uifts 

1430 


MCd 

635 


nm 

626 


nm 


7 Dominant wavelength Ad. is derived from the CIE chromaticity 
diagram, and represents the single wavelength which defines 
the color of the device. 

8. The luminous sterance of the LED may be calculated using the 
following relationships: 

Lv (cd/m2) = Iv (Candela)/A (Metre)2 
Lv (Footlamberts) = ttIv = (CandelaVA (Foot)2 
A = 5.3 X 10-8 M2 = 5.8x10*7 (Foot)2 


Electrical Description 

The HDSP-2310 series of four charater alphanumeric 
displays have been designed to allow the user maximum 
flexibility in interface electronics design. Each four charac¬ 
ter module is arranged as a 28 bit serial in parallel out shift 
register as is shown in Figure 5. The display module fea¬ 
tures Data In and Data Out terminals arrayed for easy PC 
board interconnection. Data Out represents the output of 
the 7th bit of digit number 4 shift register. Shift register 
clocking occurs on the high to low transition of the Clock 
input. The like columns of each character in a display 
cluster are tied to a single pin. Figure 5 is the block dia¬ 
gram for the displays. High true data in the shift register 
enables the output current mirror driver stage associated 
with each row of LEDs in the 5x7 diode array. 

The TTL compatible Vb input may either be tied to Vcc for 
maximum display intensity or pulse width modulated to 
achieve intensity control and reduction in power 
consumption. 

In the normal mode of operation, input data for digit 4, 
column 1 is loaded into the 7 on-board shift register 
locations 1 through 7. Column 1 data for digits 3, 2, and 1 is 
similarly shifted into the display shift register locations. The 
column 1 input is now enabled for an appropriate period of 
time, T. A similar process is repeated for columns 2,3,4 and 


5. If the time necessary to decode and load data into the shift 
register is t, then with 5 columns, each column of the display 
is operating at a duty factor of; 


The time frame, t + T, alloted to each column of the display is 
generally chosen to provide the maximum duty factor con¬ 
sistent with the minimum refresh rate necessary to achieve a 
flicker free display. For most strobed display systems, each 
column of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 

With five columns to be addressed, this refresh rate then 
gives a value for the time t + T of; 

1/[5 X (100)] = 2 msec 

If the device is operated at 3.0 MHz clock rate maximum, it is 
possible to maintain t«T. Forshort display strings, the duty 
factor will then approach 20%. 

Forfurther applications information, refer to HP Application 
Note 1016. 
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Parameter CondiHon Typ. Max . Untts 

3 MHz 


\n». tnu 

Propagation C. 15pF 

delay CLOCK Rl^2 4K» ' ^ 

to DATA OUT I 

Figure 1. Switching Characteristics HDSP-2310/2311/-2312 
(Ta = -55°Cto +85° C) 

Mechanical and 
Thermal Considerations 

The HDSP-2310 series displays are available in standard 
ceramic dual-in-line packages. They are designed for 
plugging into sockets or soldering into PC boards. The 
packages may be horizontally or vertically stacked for 
character arrays of any desired size. HDSP-2310 series 
displays utilize a high output current 1C to provide excel¬ 
lent readability in bright ambient lighting. Full power 
operation (Vcc = 5.25V, Vb = 2.4V, Vcol = 3.5V) with 
worst case thermal resistance from 1C junction to ambient 
of 60°C/watt/device is possible up to ambient temperature 
of 37°C. For operation above 37°C, the maximum device 
dissipation should be derated linearly at 16.7 mW/°C (see 
Figure 2). With an improved thermal design, operation at 
higher ambient temperatures without derating is possible. 

Power derating for this family of displays can be achieved 
in several ways. The power supply voltage can be lowered 
to a minimum of 4.75V. Column Input Voltage, Vcol, can 
be decreased to the recommended minimum values of 
2.4V for the HDSP-2310 and 2.75V for the HDSP-2311/ 
-2312. Also, the average drive current can be decreased 
through pulse width modulation of Vb. 

The HDSP-2310 series displays have integral glass win¬ 
dows. A front panel contrast enhancement filter is 
desirable in most actual display applications. Some sug- 


28 BIT SJPO SHIFT 
BCQISTER 
0ATA LOCATIONS 
8-14 15*21 


constant current sinking 

led DRIVERS 


I LED II LED II LEO I I LED \ 
[matrix! IMATRIXI {maTRIxI |MATfltX| 


COLUMN DRIVE INPUTS 


Figure 5. Block Diagram of HDSP-2310/-2311/-2312 

gested filter materials are provided in Figure 6. Additional 
information on filtering and contrast enhancement can be 
found in HP Application Note 1015. 

Post solder cleaning may be accomplished using water or 
Freon/alcohol mixtures formulated for vapor cleaning 
processing or Freon/alcohol mixtures formulated for room 
temperature cleaning. Freon/alcohol vapor cleaning process¬ 
ing for up to 2 minutes in vapors at boiling is permissible. 
Suggested solvents include Freon TF, Freon TE, Genesolv 
DI-15, Genesolv DE-15, and water. 


Display 

Ambient 

Lighting { 

Color 

D|fi 

Moderate 

Bright 

HDSP-2310 
Std. Red 

Pane|graphic 
Darlt'Red 63 

Ruby Red 60 
Chequers Red 118 
Plexiglass 2423 

Polaroid HNCP37 
3M Light Control 
Film 

Panelgraphic 

Gray 10 


HDSP-2311 

(Yellow! 

Panelgraphic 
Yllfow 27 
‘ Chequers Amber 
i 107 

Chequers Grey 

105 

Polaroid 

HNCP10 

HDSP-2312 

(HER) 

; Panelgraphic 

Ruby Red 60 
Chequers Red 112 


I 


Figure 6. Contrast Enhancement Filters 
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Figure 2. Maximum Allowable Power 
Dissipation vs. Temperature 
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Figure 3. Relative Luminous Intensity 
vs. Temperature 
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High Reliability Testing 

Two standard reliability testing programs are available. The 
TXVB program is in conformance with Quality Level A of 
MIL-D-87157 for hermetically sealed LED displays with 
100% screening tests. A TXVB product is tested to Tables I, 
II, Ilia, and IVa. The TXV program is an HP modification to 
the full conformance program and offers the 100% screening 
of Quality Level A, Table I, and Group A, Table II. 


Part Marking System 


Standard Product 

With Table I and II 

With Tables 

L II, Ilia, IVa 

HDSP-2310 

HDSP-2311 

HDSP-2312 

HDSP-2310 TXV 
HDSP-2311 TXV 
HDSP-2312 TXV 

HDSP-2310 TXVB 
HDSP-2311 TXVB 
HDSP-2312 TXVB 


100% Screening 

Table I. Quality Level A of MIL-D-87157 


Test Screen 

Method 

Conditions 

1. Precap Visual 

— 

HP Procedure 5956-7512-52, based on 
MIL-STD-883B 

2. High Temperature Storage 

MIL-STD-750 
Method 1032 

Ta = 125°C, Time = 24 hours 

3. Temperature Cycling 

MIL-STD-750 
Method 1051 

Condition B, 10 cycles, 15 min. dwell 

4. Constant Acceleration 

MIL-STD-750 
Method 2006 

10,000 G’s at Yi orientation 

5. Fine Leak 

MIL-STD-750 
Method 1071 

Condition H 

6. Gross Leak 

MIL-STD-750 
Method 1071 

— 

Condition C 

7. Interim Electrical/Optical Testsl^l 


Ice (at Vb = 0.4V and 2.4V), IcoL (at Vb = 

0.4V and 2.4V) 

liH (Vb, Clock and Data In), Iil (Vb, Clock 
and Data In). Ioh, Iol 
and Iv Peak. Vih and Vil inputs are 
guaranteed by the electronic shift 
register test. Ta = 25° C 

8. Burn-Ini'*) 

MIL-STD-883 
Method 1015 

Condition B at Vec = Vb = 5.25V, VcoL = 

3.5V, Ta = +85°C, 

LED ON-Time Duty Factor = 5%, 35 Dots 

On: t= 160 hours 

9. Final Electrical Testl^l 

_ 

Same as Step 7 

10. Delta Determinations 


dice = ±6 mA, AIih (clock) ~ ±10 fiA, 
AliH(Data ln) = ±10MA 

AloH = ±10% of initial value, and 

AIv = -20%,Ta = 25°C 

11. External Visual | 

i 

MIL-STD-883 
Method 2009 



Notes: 

1. MIL-STD-883 Test Method Applies 

2. Limits and conditions are per the electrical optical characteristics. The Ioh and Iol tests are the inverse of Voh and Vol specified in the 
electrical characteristics. 
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Subgroup/Test 
Subgroup 1 

DC Electrical Tests at 25‘'CI‘'I 


Group A Electrical Tests — MIL-D-87157 
Parameters 

Icc (at Vb = 0.4V and 2.4V), IcoL 
(at Vb = 0.4V and 2.4V) 

l(H (Vb, Clock and Data In), Iil (Vb, Clock and Data 
In), loH, lOL Visual Function and Iv peak. Vih and Vil 
inputs are guaranteed by the electronic shift 
register test. 


Subgroup 2 

DC Electrical Tests at High Same as Subgroup 1, except delete Iv and visual 7 

TemperatureMI function, Ta =+85°C 

Subgroup 3 

DC Electrical Tests at Low Same as Subgroup 1, except delete Iv and visual 7 

Temperature! 11 function, Ta =-55°C 

Subgroup 4, 5, and 6 not tested 
Subgroup 7 

Optical and Functional Tests at 25°C Satisfied by Subgroup 1 5 

Subgroup 8 

_ External Visual _7_ 

Note: 

1. Limits and conditions are per the electrical/optical characteristics. The Ioh and loL tests are the inverse of VoH and Vol specified in the electrical characteristics. 


Satisfied by Subgroup 1 


Subgroup/Test 

Subgroup 1 

Resistance to Solvents 


Table Ilia. Group B, Class A and B of MIL-D-87157 
MIL-STD-750 

Method Conditions 


Internal Visual and Mechanical 

Subgroup 2 D> 2 ] 

Solderability 

Subgroup 3 

Thermal Shock (Temp. Cycle) 
Moisture Resistancel^l 

Fine Leak _ 

Gross Leak 

Electrical/Optical Endpointsl'il 


Sample Size 

4 Devices/ 
0 Failures 
1 Device/ 

0 Failures 


Subgroup 4 

Operating Life Test (340 hrs.) 


Electrical/Optical Endpoints!^! 

Subgroup 5 

Non-operating (Storage) Life 

Test (340 hrs.) _ 

Electrical/Optical Endpoints!^! 


Ta ^ 245° C for 5 seconds 

Condition B1, 15 min. Dwell _ 

Condition H _ 

Condition C 

Icc (at Vb = 0.4V and 2.4V), 

IcOL (at Vb = 0.4V and 2.4V), 
liH (Vb. Clock and Data In), Iil (Vb, 

Clock and Data In), Ioh. Iol Visual 
Function and Iv peak. Vih and Vil 
inputs are guaranteed by the electronic 
shift register test. Ta - 25° C 

Ta = +85° C at Vcc = Vb = 5.25V. 

Vcol = 3.5V, LED ON-Time Duty Fac- 

tor = 5%, 35 Dots On _ 

Same as Subgroup 3 

Ta = +125°C 

Same as Subgroup 3_ 


1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than 3 displays be used to provide the number of leads required. 

3. Initial conditioning should be a 15° bent inward one cycle. 

4. Limits and conditions are per the electrical/optical characteristics. The Ioh and Iol tests are the inverse of Voh and Vol specified in the electrical characteristics. 
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Table IVa. Group C, Class A and B of MIL-D-87157 


Subgroup/Test 

MIL-STD-750 

Method 

Conditions 

Sample Size 

Subgroup 1 

Physical Dimensions 

2066 


2 Devices/ 

0 Failures 

Subgroup 

Lead Integrity 

2004 

Condition B2 

LTPD = 15 

Fine Leak 

1071 

Condition H 


Gross Leak 

1071 

Condition C 


Subgroup 3 

Shock 

2016 

1500G, Time = 0.5 ms, 5 blows in 
each orientation Xi. Yi, Zi 

LTPD = 15 

Vibration, Variable Frequency 

2056 



Constant Acceleration 

2006 

10,000G at Yi orientation 


External Visuall^^l 

lOIOorlOII 



Electrical/Optical Endpointsi^l 


Ice {at Vb = 0.4V and 2.4V) 

ICOL (at Vb = 0,4V and 2.4V) 

liH (Vb, Clock and Data In) 

liL (Vb. Clock and Data In) 

lOH, Iol, Visual Function and Iv peak. 

V(H and ViL inputs are guaranteed by 

the electronic shift register 

test. Ta = 25^C. 


Subgroup 4tL3] 

Salt Atmosphere 

1041 


LTPD = 15 

External Visuall^l 

1010 or 1011 



Subgroup 5 

Bond StrengthlSj 

2037 

Condition A 

LTPD = 20 

(C = 0i 

Subgroup 6 

Operating LifeTestl^l 

1026 

Ta = +85°C at Vcc = Vb = 5.25V, 

VcOL = 3.5V, 35 Dots On 

II 

o 

Electrical/Optical Endpointsi^l 

- 

Same as Subgroup 3 



Notes: 

1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than three displays be used to provide the number of leads 
required. 

3. Solderability samples shall not be used. 

4. Visual requirements shall be as specified in MIL-STD-883, Methods 1010 or 1011. 

5. Displays may be selected prior to seal. 

6. If a given inspection lot undergoing Group B inspection has been selected to satisfy Group C inspection requirements, the 340 hour life tests 
may be continued on test to 1000 hours in order to satisfy the Group C life test requirements. In such cases, either the 340 hour endpoint 
measurements shall be made a basis for Group B lot acceptance or the 1000 hour endpoint measurement shall be used as the basis for both 
Group B and Group C acceptance. 

7. MIL-STD-883 test method applies. 

8. Limits and conditions are per the electrical/optical characteristics. The loH and Iol tests are the inverse of VoH and Vol specified in the 
electrical characteristics. 
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HEWLETT 

PACKARD 


HERMETIC, EXTENDED TEMPERATURE RANGE 
6.9mm (.27") 5X7 ALPHANUMERIC DISPLAYS 


STANDARD RED HDSP-2450/2450TXV/2450TXVB 
YELLOW HDSP-2451 /2451TX V/2451TX VB 
HIGH EFFICIENCY RED HDSP-2452/2452TXV/2452TXVB 


TECHNICAL DATA JANUARY 1986 


Features 


• WIDE OPERATING TEMPERATURE RANGE 
-55° CTO+85° C 

• TRUE HERMETIC PACKAGE 

• TXVB VERSIONS CONFORM TO QUALITY 
LEVEL A OF MIL-D-87157 

• THREE COLORS 
Standard Red 
High Efficiency Red 
Yellow 

• CATEGORIZED FOR LUMINOUS INTENSITY 

• YELLOW DISPLAYS CATEGORIZED FOR 
COLOR 

o INTEGRATED SHIFT REGISTERS WITH 
CONSTANT CURRENT DRIVERS 

• 5x7 LED MATRIX DISPLAYS FULL ASCII 
CHARACTER SET 

• WIDE VIEWING ANGLE 

• END STACKABLE 

• TTL COMPATIBLE 

Description 

The HDSP-2450 series displays are 6.9mm (0.27 in.) 5x7 
LED arrays for dispiay of alphanumeric information. These 
devices are available in standard red, yellow, high effi¬ 
ciency red and high performance green. Each four 
character cluster is contained in a hermetic 28 pin dual-in- 

Package Dimensions 




Typical Applications 

• MILITARY EQUIPMENT 

• AVIONICS 

• HIGH RELIABILITY INDUSTRIAL EQUIPMENT 


line, solder glass sealed ceramic package. An on-board 
SlPO (Serial-ln-Parallel-Out) 7-bit shift register associated 
with each digit controls constant current LED row drivers. 
Full character display is achieved by external column 
strobing. 


r I-: 

_ 


_ 

1 

1 


-1 

1 

1 1 

1 

1_ 

r~' 

1 — 
1 

1- 

1 


1- 

1 

1 1 

-_J L_. 

1 

_1 

-— 1 

1 

=1^ 
- — 1 

1 

b_ 

_ 


_ 1 

_1 


PIN FUNCTION'’' 

1 NO CONNECT 

2 COLUMN 1 

3 COLUMN 1 

4 COLUMN 2 

5 COLUMN 2 

6 COLUMN 3 

7 COLUMN 3 

8 COLUMN 4 

9 COLUMN 4 

10 COLUMN 5 

11 ' COLUMNS 

12 INT. CONNECT'^ 

13 INT. CONNECT^ 

14 NO CONNECT 


FUNCTION 
NO CONNECT 
DATA OUT 
DATA OUT 


22 CLOCK 

23 CLOCK 

24 GROUND 

25 GROUND 

26 DATA IN 

27 DATA IN 
~28 NO CONNECT 


NOTES: 

1. ALL USEABLE FUNCTION 
PINS ARE REDUNDANT 
ELECTRICAL CONNECTION 
CAN BE MADE TO 
EITHER PIN OR BOTH 

2. DO NOT CONNECT OR USE. 

3. DIMENSIONS IN 
mm (INCHES!, 

4. UNLESS OTHERWISE 
SPECIFIED, THE 
TOLERANCE ON ALL 
DIMENSIONS IS-• 38 mm 
(-.015 INCHES). 

5. LEAD MATERIAL IS 
GOLD PLATED IRON 
ALLOV. 



1.27 MAX 
(.05) 

3,30 (.13) GLASS 



2.54 i .13TYP 
(.100 ± .005) - 
NON ACCUM. 


.54 ± .08 

"(.020 i .003) 
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Absolute Maximum Ratings (HDSP-2450/-2451/-2452) 


Supply Voltage Vcc to Ground . —0.5V to 6.0V 

Inputs, Data Out and Vb . —0.5V to Vcc 

Column Input Voltage, VcOL..—0.5Vto+6.0V 

Free Air Operating 

Temperature Range, . —55°Cto+85°C 


Storage Temperature Range, Ts . —65°C to+125°C 

Maximum Allowable Package Dissipation 

atTA = 25°Cn.2.3i .1.46 Watts 

Maximum Solder Temperature 1.59 mm (0.063”) 

Below Seating Plane t < 5 secs. 260°C 


Recommended Operating Conditions (HDSP-2450/-2451/-2452) 


Parameter _ 

Supply Voftage __ 

Data Out Current, Low State 


Data Out Current, Hiqh State 


Cofumn Input Voltage, Column On HDSP-2450 


Column input Voltage, Column On HDSP-2451/2452/2453 


Setup Time 


Hold Time 


Width of Clock _ 

Clock Frequency __ 

Clock Transition Time _ 

Free Air Operating Temperature Range 



Electrical Characteristics Over Operating Temperature Range 

(Unless otherwise specified) 


Ofilription 

Supply Current 


I Column Current at any Column Input 


Vb. Data Input Threshold Low ViL VoC“4.75 

Clock Input Threshold Low _ V{l 

Input Current Logical 1 Vb, Clock I{h ,, 

____ Data In tin Vcc-5.25 

Input Current Logical 0 Vb, Clock Iil 

_ rpitTiiT. i,L 

» ^ VOH Voc = 4.75 

Data Out Vollage . Vq, 

Power Dissipation Per Package'* Po i ^5 

Thermal Resistance 1C aa, n 

Junction-to-Case _ __ 

Leak Rate 

*AII typical values specified at Vcc = 5.0V and Ta = 25®C unless 
otherwise noted. 

Notes: 

1. Operation above 85°C ambient is possible provided the 1C 
junction temperature, Tj, does not exceed 125‘’C. 

2. The device should be derated linearly above 60°C at 
22.2 mW/°C. This derating is based on a device mounted in a 
socket having a thermal resistance from case to ambient at 


Test Conditions _ 

Vcc-5.25V 
VcLOCK - Vdata - 2.4V 
All SR Stages == 

Logical 1 __ 

Vcc - 5.26 V 
VCOL-3.5V 

All SR Stages - Logical 1 


Vcc - 5.25V, ViH == 2.4V 


Vcc - 5.25V, ViL-0.4V 


Vcc - 5.0V, VcOL - 3.5V. 17.5% DF 
15 LEDs on per character, Ve = 2.4V 



MIm 

Typ.* 

Max. 

Units 

Vb - 0.4V 


45 

60 

mA 

VB-2.4V 


1 73 

95 

mA 

Vb - 0.4V 



■ 500 

aA 

Vs-2,4V 


380 

520 

mA 


2.0 



V 




0.8 

V 




0.6 

V 



20 

80 

juA 



10 

40 

mA 



-600 

-800 

fzA 



-260 

-400 : 

mA 

icQL -0 mA 

2.4 

3-4 : 


V 

IcOL - 0 mA 


0.2 

0.4 i 

V 


_ I I j SxIO-^l cc/sec [ I 

'Power dissipation per package with four characters illuminated. 


25° C/W per device. See Figure 2 for power deratings based on 
a lower thermal resistance. 

. Maximum allowable dissipation is derived from Vcc = 5.25V, Vb 
= 2.4V, VcOL = 3.5V 20 LEDs on per character, 20% DF. 
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Optical Characteristics (continued) 


STANDARD RED HDSP-2450 





Mtn,. 

■■'lili 

IIIP® 

iBii® 

F«g 

Peak Luminous Intensity per LEDH-^i 
(Character Average) 

IvPeak 

Vcc = 5.0V, VcOL= 3.5V 
“Ip 25°ii6i, vl^iliiiw 

2|g| 



MCd 

3 

Peak Wavelength 

Apeak 



Ilg6i 




Dominant Wavelength^) 

Ad 



639 


nm i 



YELLOW HDSP-2451 



Symbol 


Min, 

iiii 

liiH*. 

Bnitsl 

liP 

Peak Luminous Intensity per LEDi^'^l 
(Character Average) 

IvPeak 

Vcc = 5.0V, VCOL = 3.5V 
iMPfsistaA = 

mi! 



jucd 

'""3 ^ 

Peak Wavelength 

Apeak 

M... . I 


583 


nm 


Dominant Wave{engthl5,7] 

Ad 



§85 


nm 



HIGH EFFICIENCY RED HDSP-2452 



Symbol 


Min. 

lili 

Http 

Units 

Fig. 

Peak Luminous Intensity per LEDl^ ®! 
(Character Average) 

'"'1 

Vcc = 5.0V, VcOL = 3.5V 

iialiilsi, vtaiiv 

iiiii 

1630 



3 

Peak Wavelength 

,,ApEAKm 



■iili 




Dominant Wavefengtht^l 




8|ii 





*AII typical values specified at Vcc = 5.0V and Ta = 25° C unless 
otherwise noted. 

“Power dissipation per package with four characters illuminated. 


Notes: 

4. The characters are categorized for luminous intensity with the 7. 
intensity category designated by a letter code on the bottom of 

the package. 

5. The HDSP-2451 is categorized for color with the color cate- 8. 
gory designated by a number code on the bottom of the 
package. 

6. The luminous intensity is measured at Ta = Tj = 25° C. No time 
is allowed for the device to warm-up prior to measurement. 


Dominant wavelength Ad, is derived from the CIE chromaticity 
diagram, and represents the single wavelength which defines 
the color of the device. 

The luminous sterance of the LED may be calculated using the 
following relationships: 

Lv icd/m2i = Iv (Candelai/A iMetrei2 
Lv (Footlamberts) = ttIv (CandelaVA (Foot)2 
A = 5.3 X 10-8 M2 = 5.8 x Foot 2 


Electrical Description 


The HDSP-2450 series of four character alphanumeric 
displays have been designed to allow the user maximum 
flexibility in interface electronics design. Each four 
character display module features Data In and Data Out 
terminals arrayed for easy PC board interconnection. Data 
Out represents the output of the 7th bit of digit number 4 
shift register. Shift register clocking occurs on the high to 
low transition of the Clock Input. The like columns of each 
character in a display cluster are tied to a single pin. 
Figure 5 is the block diagram for the displays. High true 
data in the shift register enables the output current mirror 
driver stage associated with each row of LEDs in the 5x7 
diode array. 

The TTL compatible Vb input may either be tied to Vcc for 
maximum display intensity or pulse width modulated to 
achieve intensity control and reduction in power 
consumption. 

The normal mode of operation input data for digit 4, column 
1 is loaded into the 7 on-board shift register locations 1 
through 7. Column 1 data for digits 3, 2, and 1 is similarly 
shifted into the display shift register locations. The column 1 
input is now enabled for an appropriate period of time, T. A 
similar process is repeated for columns 2, 3, 4 and 5. If the 


time necessary to decode and load data into the shift register 
is t, then with 5 columns, each column of the display is 
operating at a duty factor of: 


The time frame, t + T, alloted to each column of the display is 
generally chosen to provide the maximum duty factor con¬ 
sistent with the minimum refresh rate necessary to achieve a 
flicker free display. For most strobed display systems, each 
column of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 

With columns to be addressed, this refresh rate then gives a 
valueforthetimet + Tof: 

1/[5 X (100)] = 2 msec 

If the device is operated at 3.0 MHz clock rate maximum, it is 
possible to maintain t«T. For short display strings, the duty 
factor will then approach 20%. 

For further applications information, refer to HP Applica¬ 
tion Note 1016. 
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Parameter 

Condition 

Min. 

Typ. 

Max. 

Units 

CLOCK Rate 




3 
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delay CLOCK 
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Ri.=2 4Kn; 

_i 



125 

09 


Figure 1. Switching Characteristirs HDSP-2450/-2451/-2452 
(TA = -55°Cto+85“C) 

Mechanical and 
Thermal Considerations 

The HDSP-2450 series displays are available in standard 
ceramic dual-in-line packages. They are designed for plug¬ 
ging into sockets or soldering into PC boards. The packages 
may be horizontally or vertically stacked for character arrays 
of any desired size. HDSP-2450 series displays utilize a high 
output current 1C to provide excellent readability in bright 
ambient lighting. Full power operation (Vcc = 5.25V, Vb = 
2.4V, VcoL = 3.5V) with worst case thermal resistance from 
1C junction to ambient of 45° C/watt/device is possible up to 
ambient temperature of 60° C. For operation above 60° C, the 
maximum device dissipation should be derated linearly at 
22.2 mW/°C (see Figure 2). With an improved thermal 
design, operation at higher ambient temperatures without 
derating is possible. 

Power derating for this family of displays can be achieved in 
several ways. The power supply voltage can be lowered to a 
minimum of 4.75V. Column Input Voltage, VcOL, can be 
decreased to the recommended minimum values of 2.4V for 
the HDSP-2450 and 2.75V for the HDSP-2451/-2452. Also, 
the average drive current can be decreased through pulse 
width modulation of Vb. 

The HDSP-2450 series displays have glass windows. A front 
panel contrast enhancement filter is desirable in most actual 
display applications. Some suggested filter materials are 
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Figure 5. Block Diagram of HDSP-2450/-2451/-2452 


provided in Figure 6. Additional information on filtering and 
contrast enhancement can be found in HP Application Note 
1015. 

Post solder cleaning may be accomplished using water or 
Freon/alcohol mixtures formulated for vapor cleaning 
processing or Freon/alcohol mixtures formulated for room 
temperature cleaning. Freon/alcohol vapor cleaning process¬ 
ing for up to 2 minutes in vapors at boiling is permissible. 
Suggested solvents include Freon TF, Freon TE, Genesolv 
DI-15, Genesolv DE-15, and water. 


Display 

Ambient Lighting I 

Color 

Dim 

Moderate 

Bright 

HDSP-2450 
Std. Red 

Panelgraphic 

Dark Red 63 

Ruby Red 60 
Chequers Red 118 
Plexiglass 2423 

Polaroid HNCP37 
3M Light Control 
Film 

Panelgraphic 

Gray 10 


HDSP-2451 

(Yellow) 

Panelgraphic 
Yellow 27 
Chequers Amber 
107 

Chequers Grey 

105 

Poiaroid 

HNGP1D 

H DSP-2452 
(HER) 

Panelgraphic 

Ruby Red 60 1 

Chequers Red 112 




Figure 6. Contrast Enhancement Filters 
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Ta - AMBIENT TEMPERATURE - °C 

Figure 2. Maximum Allowable Power 
Dissipation vs. Temperature 
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Figure 3. Relative Luminous Intensity 
vs. Temperature 


VcoL - COLUMN VOLTAGE - VOLTS 

Figure 4. Peak Column Current vs. 
Column Voltage 
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High Reliability Testing 

Two standard reliability testing programs are available. The 
TXVB program is in conformance with Quality Level A of 
MIL-D-87157 for hermetically sealed LED displays with 
100% screening tests. A TXVB product is tested to Tables I, 
II, Ilia, and IVa. The TXV program is an HP modification to 
the full conformance program and offers the 100% screening 
of Quality Level A, Table I, and Group A, Table II. 


Part Marking System 


Standard Product 

With Table 1 and II 

With Tables 

1, II, Ilia, iVa 

HDSP-2450 

HDSP>2451 

H DSP-2452 

HDSP-2450 TXV 
HDSP-2451 TXV 

HDSP-2452 TXV 

HDSP-2450 TXVB 
HDSP-2451 TXVB 

HDSP-2452 TXVB 


100% Screening 


Table I. Quality Level A of MIL-D-87157 


Test Screen 

Method 

Conditions 

1. Precap Visual 

— 

HP Procedure 5956-7512-52, based on 
MIL-STD-883B 

2. High Temperature Storage 

MIL-STD-750 
Method 1032 

Ta = 125° C, Time = 24 hours 

3. Temperature Cycling 

MIL-STD-750 
Method 1051 

Condition B, 10 cycles 

4. Constant Acceleration 

MIL-STD-750 
Method 2006 

10,000 G’s at Yi orientation 

5. Fine Leak 

MIL-STD-750 
Method 1071 

Condition H 

6. Gross Leak 

MIL-STD-750 
Method 1071 

Condition C 

7. Interim Electrical/Optical Tests(2] 


Ice {at Vb = 0.4V and 2.4V}, IcOL (at Vb = 
0.4V and 2.4V) 

liH (Vb, Clock and Data In), Iil (Vb, Clock 
and Data In), Iqh, Iol 
and Iv Peak. Vih and Vil inputs are 
guaranteed by the electronic shift 
register test. Ta = 25° C 

8. Burn-In 

Ml L-STD-883 
Method 1015 

Condition B at Vec = Vb = 5,25V, VcoL = 
3.5V, Ta = +85°C, 

LED ON-Time Duty Factor = 5%, 35 dots 

On; t = 160 hours 

9. Final Electrical Testl21 

_ 

Same as Step 7 

10. Delta Determinations 


Alec = ±6 mA, AIih (clock) = ±8 nA, 

AIih (Data In) = ±5 ^A 

AloH = ±50 iuA, and Alv = -20%, 

Ta = 25°C 

11, External Visual 

MIL-STD-883 
Method 2009 



Notes; 

1. MIL-STD-883 Test Method Applies 

2. Limits and conditions are per the electrical optical characteristics. The loH and Iol tests are the inverse of Voh and Vol specified in the 
electrical characteristics. 
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Table II. Groug A Electrical Tests — MIL-D-87157 


Subgroup/Test 

Parameters 

LTPD 

Subgroup 1 

DC Electrical Tests at 25®Cl 

Ice (at Vb = 0.4V and 2.4V), IcOL 
(at Vb = 0.4V and 2.4V) 

liH (Vb, Clock and Data In), Iil (Vb, Clock and Data 

In), lOH, Iol Visual Function and Iv peak. Vih and Vil 
inputs are guaranteed by the electronic shift 
register test. 

5 

Subgroup 2 

DC Electrical Tests at High 

Tern peratu ref'll 

Same as Subgroup 1, except delete Iv and visual 
function, Ta = +85° C 

7 

Subgroup 3 

DC Electrical Tests at Low 
Temperatureni 

Same as Subgroup 1, except delete Iv and visual 
function, Ta = -55°C 

7 

Subgroup 4,5, and 6 not tested 



Subgroup 7 

Optical and Functional Tests at 25° C 

Satisfied by Subgroup 1 

5 

Subgroup 8 

External Visual 


7 


Note: 

1. Limits and conditions are per the electrical/optical characteristics. The Iqh and Iol tests are the inverse of Voh and Vol specified in the electrical characteristics. 


Table Ilia. Group B, Class A and B of MIL-D-87157 


Subgroup/Test 

MIL-STD-750 

Method 

Conditions 

Sample Size 

Subgroup 1 

Resistaitce to Solvents 

1022 


4 Devices/ 

0 Failures 

Internal Visual and Mechanical 

2075 


1 Device/ 

0 Failures 

Subgroup 2 D.2] 

Solderability 

2026 

Ta = 245° C for 5 seconds 

LTPD = 15 

Subgroup 3 

Thermal Shock (Temp. Cycle) 

1051 

Condition B1, 15 Min. Dwell 

LTPD = 15 

Moisture Resistancel^l 

1021 



Fine Leak 

1071 

Condition H 


Gross Leak 

1071 

Condition C 


Electrical/Optical Endpointsi^^l 


Icc (atVB = 0.4V and 2.4V), 

IcoL (at Vb ~ 0.4V and 2.4V), 
liH (Vb, Clock and Data In), Iil (Vb, 

Clock and Data In), Ioh, Iol Visual 
Function and Iv peak. Vih and Vil 
inputs are guaranteed by the electronic 
shift register test. Ta = 25°C 


Subgroup 4 

Operating Life Test (340 hrs.) 

1027 

Ta = +85° C at Vec - Vb == 5.25V, 

VcoL = 3.5V, LED ON-Time Duty Fac¬ 
tor = 5%, 35 Dots On 

LTPD = 10 

Electrical/Optical Endpointsl^i i 


Same as Subgroup 3 


Subgroup 5 

Non-operating (Storage) Life 

Test (340 hrs.) 

1032 

Ta = +125°C 

LTPD = 10 

Electrical/Optical EndpointsHt 


Same as Subgroup 3 



Notes: 

1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than 3 displays be used to provide the number of leads required. 

3. Initial conditioning should be a 15° bent inward one cycle. 

4. Limits arKf conditions are per the electrical/optical characteristics. The lOH and Iol tests are the inverse of Voh and Vol specified in the electrical characteristics. 
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Table IVa. Group C, Class A and B of MIL-D-87157 


Subgroup/Test 

MIL-STD-750 

Method 

Conditions 

Sample Size 

Subgroup 1 

Physical Dimensions 

2066 


2 Devices/ 

0 Failures 

Subgroup 2C2.7] 

Lead Integrity 

2004 

Condition B2 

LTPD = 15 

Fine Leak 

1071 

Condition H 


Gross Leak 

1071 

Condition C 


Subgroup 3 

Shock 

2016 

1500G, Time = 0.5 ms, 5 blows in 
each orientation Xi, Yi, Z^ 

LTPD = 15 

Vibration, Variable Frequency 

2056 



Constant Acceleration 

2006 

10,0000 at Yi orientation 


External Visuali^l 

1010 or 1011 



Electrical/Optical Endpointsl^l 


lcc(at Vb = 0.4V and 2.4V) 

ICOL (at Vb = 0.4V and 2.4V) 

liH (Vb. Clock and Data In) 

liL (Vb, Clock and Data In) 

lOH, lOL, Visual Function and Iv peak. 

ViH and ViL inputs are guaranteed by 

the electronic shift register 

test. Ta = 25°C. 


Subgroup 

Salt Atmosphere 

1041 


LTPD = 15 

External Visual 

1010 or 1011 



Subgroup 5 

Bond Strength!5| 

2037 

Condition A 

LTPD = 20 

(C = 0) 

Subgroup 6 

Operating Life Testl^l 

1026 

Ta = +85*^ C at Vcc = Vb = 5.25V, 

VcOL - 3.5V, 35 Dots On 

A = 10 

Electrical/Optical Endpointsi^l 

- 

Same as Subgroup 3 



Notes: 

1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than three displays be used to provide the number of leads 
required. 

3. Solderability samples shall not be used. 

4. Visual requirements shall be as specified in MIL-STD-883, Methods 1010 or 1011. 

5. Displays may be selected prior to seal. 

6. If a given inspection lot undergoing Group B inspection has been selected to satisfy Group C inspection requirements, the 340 hour life tests 
may be continued on test to 1000 hours in order to satisfy the Group C life test requirements. In such cases, either the 340 hour endpoint 
measurements shall be made a basis for Group B lot acceptance or the 1000 hour endpoint measurement shall be used as the basis for both 
Group B and Group C acceptance. 

7. MIL-STD-883 test method applies. 

8. Limits and conditions are per the electrical/optical characteristics. The loH and Iol tests are the inverse of VoH and Vol specified in the 
electrical characteristics. 
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HEWLETT 

PACKARD 


DUAL CHANNEL 
HERMETICALLY 

6N134 

SEALED 

OPTOCOUPLER 



TECHNICAL DATA JANUARY 1986 



NOTE: 

A .01 TO O.lpF BYPASS CAPACITOR MUST BE 
CONNECTED BETWEEN PINS 15 AND 10. 



Features 


• PERFORMANCE GUARANTEED OVER - 55 ° C TO 
+125° C AMBIENT TEMPERATURE RANGE 

• HERMETICALLY SEALED 

• HIGHSPEED 

• TTL COMPATIBLE INPUT AND OUTPUT 

• HIGH COMMON MODE REJECTION 

• DUAL-IN-LINE PACKAGE 

• 1500 VDC WITHSTAND TEST VOLTAGE 

• EIA REGISTRATION 

• HIGH RADIATION IMMUNITY 


Applications 


Logic Ground Isolation 
Line Receiver 

Computer — Peripherai Interface 
Vehicle Command/Control Isolation 
Harsh Industriai Environments 
System Test Equipment Isoiation 


Description 


OUTLINE DRAWING^ 

r—TYPE V, m 


? 

hp YYWW XX' 

6N134 


^ 1-1 Umi 1—J CZT' I_1 

pIn t IDENTIFIER 

i-J ui 


20.06 (.790) 



20.83 tSIO) 




4-1 
0.20 {.008) 
0.33 {.013) 


_2^I^ 0,$t(.020) ,|L 

^ 2.79 tfto) MAX. ^ r 


DIMENSIONS IN MILLIMETERS AND {INCHES). 



Recommended Operating 
Conditions 


TABLE I 


The 6N134 consists of a pair of inverting opticaliy coupled 
gates, each with a light emitting diode and a unique high 
gain integrated photon detector in a hermetically sealed 
ceramic package. The output of the detector is an open 
collector Schottky clamped transistor. 

This unique dual coupler design provides maximum DC and 
AC circuit isolation between each input and output while 
achieving TTL circuit compatibility. The isolator operational 
parameters are guaranteed from -55° C to +125°C, such that a 
minimum input current of 10 mA in each channel will sink a six 
gate fanout (10 mA) at the output with 4.5 to 5.5 V Vcc applied 
to the detector. This isolation and coupling is achieved with a 
typical propagation delay of 55 nsec. 

Hewlett-Packard’s high reliability part type 8102801 EC meets 
Class B testing requirements of MIL-STD-883. This part Is the 
recommended and preferred device from the 6N134 product 
family for use in high reliability applications. Details of the 
8102801 EC test program may be seen in the data sheet for this 
part. 

See the selection guide at the front of this section for other 
devices in this family. 



Sym. 

Min. 

Max. 

Units 

Input Current, Low Level 
Each Channel 

IpL 

0 

250 

HA 

Input Current, High Level 

Each Channel 

*FH 

12,5t 

20 

mA 

Supply Voltage 

Vcc 

4.5 

5.5 

V 

Fan Out (TTL Load) 

Each Channel 

N 


6 


Operating Temperature 

Ta 

-55 

125 

°C 


Absolute Maximum Ratings* 

(No derating required up to 125°C) 

Storage Temperature .. -65°C to +150°C 

Operating Temperature . -55°C to+125°C 

Lead Solder Temperature. 260°C for 10s 

^ ^ , (1.6mm below seating plane) 

Peak Forward Input 

Current (each channel) .40 mA (< 1 ms Duration) 

Average Input Forward Current (each channel) . 20 mA 

Input Power Dissipation (each channel) .. 35 mW 

Reverse Input Voltage (each channel). 5V 

Supply Voltage - Vqq .7V (1 minute maximum) 

Output Current - Iq (each channel). 25 mA 

Output Power Dissipation (each channel). 40 mW 

Output Voltage - Vq (each channel). 7V 

Total Power Dissipation (both channels) . 350 mW 

t12.5 mA condition permits at least 20% CTR degradation 
guardband. initial switching threshold is 10mA or less. 


UEDEC Registered Data 
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TABLE II 

Electrical Characteristics 

OVER RECOMMENDED TEMPERATURE 


(Ta = -55°C TO +125°C) UNLESS OTHERWISE NOTED 


Parameter 

Symbol 

Min. 

sfyp.** 

Max. 

Units 

Test Conditions 

Figure 

Note 

High Level Output Current 


5 

250 

ma 

Vcc 5,5v! Vo = 5.5V, 
ilF=i5|M4::: 


1 

Low Level Output Voltage 

VoL* 

^liO.4 1 

0.6 

V 

Vcc ^ 5.5V, \f « 10mA 
lot (Sinking) - 10mA 

4 

L9 

High Level Supply Current 

Icch'' 



28 

mA 

Vcc = 5.5V, Jp = 0 
(Both Channels) 



Low Level Supply Current 

•CCL* 

i 

2|| 

36 

mA 

Vcc = 5.5V, If = 20mA 
(Both Channels) 



Input Forward Voltage 

ipi-l 


ii 1.5 

1.76 

V 

If = 20 mA, Ta = 25°C 

1 

1 


Vf 

I if 


1.85 

V 

Ip = 20 mA 

1 

1 


Input Reverse 

Breakdown Voltage 

BVr* 

5 



V 

Ir - 

rO/iA, Ta = 25''C 


1 

Input-Output Insulation 

Leakage Current 

11 

U-Q* 



1.0 

ma 

V(_cf-= ISOOVdc, 

Relative Humidity = 45% 
«T> = l5°C,t= 5s 


2, 10 

Propagation Delay Time to 



60 

90 

ns 

Ct=15pF 

Ru=5te 

2,3 

1, 5 

High Output Level 

■tPLH 



100 


dL=50pF 

slF=13mA,TA=25°C 



Propagation Delay Time to 

tPHL* 


55 

90 

i 

ns 

Cl=15pF 

RL=5lda 

2,3 : 

Ir 6 

Low Output Level 

^PHL 



100 


Cl-50pF 

lF=13mA,TA=25°C 




TABLE III 

Typical Characteristics at ta = 25° c, vcc= 5 v 


**AII typical values are at Vcc “ ~ 25°C 

EACH CHANNEL 

Test Conditions Figure Note 

0, IMHz 1 


Parameter 

Symbol 

Min. 

Typ. 

Max. 

Units 

Test Conditions 

Input Capacitance 

C{fsi 


60 


PF 

Vf = 0, f= 1MHz 

Input Diode Temperature 
Coefficient 

AVf 

aTa 


-T5 


mV/"G 

Ip = 20mA 

Resistance (Input-Output) 

Ri-0 


1012 


a 

V|^ - 500V 

Capacitance (Input-Output) 

C|_0 


1 1.7 


pR 

f=1MHz 

Input-Input 

Leakage Current 

h-i 


0.5 


nA 

Relative Humidity - 45% 
V,_i = 500V,t = 5s 

Resistance (Input-Input) 

Ri-t 


1012 


O 

V).i ^ 500V 

Capacitance (Input-Input) 

^i-i 


0.55 


pF 

f= IMHz 

Output Rise Time (10-90%) 

tr 


35 


ns 

RL = 510a, Cl = 15pF 

Output Fall Time (90-10%) 

tf 


35 


ns 

Ip = 13mA 

Common Mode 

Transient Immunity 
at High Output Level 

CMh 


100 


V/jus 

VcM = 10V (peak), 

Vo (min.) = 2V, 

RL = 510n, lF = 0mA 

Common Mode 

Transient Immunity 
at Low Output Level 

CMl 


-400 


V/ms 

VcM ^ 10V (peak), 

Vo (max.) - 0.8V 

Rl^ 5100, Ip - 10mA 


NOTES: 

1. Each channel. 

2. Measured between pins 1 through 8 shorted together and pins 9 through 16 shorted 
together. 

3. Measured between pins 1 and 2 or 5 and 6 shorted together, and pins 10, 12,14 and 
15 shorted together. 

4. Measured between pins 1 and 2 shorted together, and pins 5 and 6 shorted together. 

5. The tPLH propagation delay is measured from the 6.5 mA point on the trailing edge of 
the input pulse to the 1.5V point on the trailing edge of the output pulse. 

6. The tPHL propagation delay is measured from the 6.5 mA point on the leading edge 
of the input pulse to the 1.5V point on the leading edge of the output pulse. 


7. CMh is the max. tolerable common mode transient to assure that the output will 
remain in a high logic state (i.e., Vq > 2.0V). 

8. CMl is the max. tolerable common mode transient to assure that the output will 
remain in a low logic state (i.e., Vo < 0.8V). 

9. It is essential that a byass capacitor (.01 to 0.1 /iF, ceramic) be connected from pin 10 
to pin 15. Total lead length between both ends of the capacitor and the isolator pins 
should not exceed 20mm. 

10. This is a momentary withstand test, not an operating condition. 





'JEDEC Registereid Data 
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HEWLETT 

PACKARD 


DUAL CHANNEL 


HERMETICALLY SEALED 

028011% 

OPTOCOUPLER 

DESC APPROVED * 



TECHNICAL DATA JANUARY 1986 




NOTE: . I 

A .01 TO 0.1/jF bypass CAPACITOR MUST BE 
CONNECTED BETWEEN PINS 15 AND 10. 



Features 


Description 


The 8102801 EC is the DESC seiected item drawing assigned 
by DOD for the 6N134 optocoupier which is in accordance 
with MIL-STD-883 ciass B testing. Operating characteristic 
curves for this part can be seen in the 6N134 data sheet. 

The 8102801 EC consists of a pair of inverting opticaily 
coupied gates, each with a light emitting diode and a unique 
high gain integrated photon detector in a hermeticaily 
seaied ceramic package. The output of the detector is an 
open coiiector Schottky clamped transistor. 

This unique dual coupler design provides maximum DCand 
AC circuit isolation between each input and output while 
achieving TTL circuit compatibility. The isolator operational 
parameters are guaranteed from -55° C to +125° C, such that 
a minimum input current of 10 mA in each channel will sink a 



OUTLINE DRAWING 



T 

0 .20f.008| 
0,33 (.013) 



• RECOGNIZED BY DESC* 

• HERMETICALLY SEALED 

• MIL-STD-883 CLASS B TESTING 

• HIGH SPEED 

• PERFORMANCE GUARANTEED OVER -55°C TO 
+125°C AMBIENT TEMPERATURE RANGE 

• TTL COMPATIBLE INPUT AND OUTPUT 
o DUAL-IN-LINE PACKAGE 

• 1500 VDC WITHSTAND TEST VOLTAGE 
o HIGH RADIATION IMMUNITY 

Applications 

• MILITARY/HIGH RELIABILITY SYSTEMS 
o LOGIC GROUND ISOLATION 

o LINE RECEIVER 

o COMPUTER — PERIPHERAL INTERFACE 

• VEHICLE COMMAND/CONTROL ISOLATION 
o SYSTEM TEST EQUIPMENT ISOLATION 


, 2.29 (.090) 0.51 (.020) 
2.79 (.110) (VIAX. 


DKWeNSIONS IN MILLIMETERS AND (INCHES). 



six gate fanout (10 mA) at the output with 4.5 to 5.5 V Vcc 
appiied to the detector. This isolation and coupling is 
achieved with a typical propagation delay of 55 nsec. 

The photo ICs used in this device are less susceptible to 
radiation damage than PIN photo diodes or photo transis¬ 
tors due to their relatively thinner photo region. 

The test program performed on the 8102801 EC is in com¬ 
pliance with DESC drawing 81028 and the provisions of 
Method 5008, Class B of MIL-STD-883. 

Recommended Operating 
Conditions 

Supply Voltage . 4.5 V dc minimum to 


4.5 V dc minimum to 
5.5 V dc maximum 

High Level Input Currently 1 .. 12.5 mA dc minimum 

(each channel) 

Low Level Input Current .. 250 fiA dc maximum 

(each channel) 

Normalized Fanout (TTL Load) . 6 maximum 

(each channel) 

Operating Temperature Range . -55°C to +125°C 

1. .This condition permits at least 20 percent hp (CTR) degradation. 
The initial switching threshold is 10 mA dc or less. 

Absolute Maximum Ratings 

Supply Voltage Range .7 V (1 minute maximum) 

Input Current (each channel) . 20 mA dc 

Storage Temperature Range ___ -65°C to +150°C 

Maximum Power Dissipation (both channels) .. 350 mW 
Lead Temperature 

(soldering 10 seconds) . 300°C for 10 seconds 

(1.6 mm below seating plane) 
Junction Temperature (Tj) ...... .... 175°C 


percent hp (CTR) degradation. 
10 mA dc or less. 




‘Defense Electronic Supply Center (DESC) is an agency of the Department of Defense (DOD). 
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100% Screening 

MIL-STD-883, METHOD 5004 (CLASS B DEVICES) 


Test Screen 

Method 

Conditions 

1. Precap Internal Visual 

2017 


2. High Temperature Storage 

1008 

Condition C, Ta- 150° C, 

Time - 24 hours minimum 

3. Temperature Cycling 

1010 

Condition C, -65°C to -f150°C, 10 cycles 

4, Constant Acceleration 

2001 

Condition A, SKG’s, Yi axis only 

5. Fine Leak 

1014 

Condition A 

6. Gross Leak 

1014 

Condition C 

7. Interim Electrical Test 

— 

Optional 

8. Burn-In 

1015 

Condition B, Time = 160 hours minimum 

Ta== +126°C,Vcc = 5,5V, If ^20 mA, 
lo ~ 25 mA (Figure 1) 

9. Final Electrical Test 

Electrical Test 

Electrical Test 


Group A, Subgroup 1,5% PDA applies 

Group A, Subgroup 2 

Group A, Subgroup 3 

10. External Visual 

2009 



Quality Conformance inspection 

GROUP A ELECTRICAL PERFORMANCE CHARACTERISTICS 





Group A 

Limits 1 


Test 

Symbol 

Conditions 

SubgroupsC^l 

Min. 

Max. 

Unit 

Low Level Output Voltage 

VOL 

VcC"-5,5 V: If == 10 mAPI; 
IOL“10mA 

1,2,3 


0.6 

V 

Current Transfer Ratio 

hF (CTR) 

Vo = 0.6 V: lp = 10mA;ni 

Vcc = 5.5 V 

1,2.3 

100 

— 

% 

High Level Output Current 

lOH 

Vcc=^6.5 V; Vo«5.5 Vni; 

If = 250 iuA 

1,2.3 

— 

250 

juA dc 

High Level Supply Current 

ICCH 

Vcc = 5.5 V; 1fi — If 2 “ 0 mA 

1.2,3 

- 

28 

mA dc 

Low Level Supply Current 

ICCL 

i Vcc = 5.5 V; lFi = If 2 = 20 mA 

1,2.3 

- 

36 

mA dc 

Input Forward Voltage 

Vf 

lF = 20mAni 

1,2 


1J5 

V dc 




3 

- 

T85 


Input Reverse Breakdown 
Voltage 

Vbr 

In^lO/uAl'^i 

1,2.3 

5.0 


Vdc 

Input to Output 

Insulation Leakage 

Current 

lf~0 

Vio = 1500 Vdcl2J; 

Relative Humidity = 45 percent 
t = 5 seconds 

1 

— 

TO 

/uA dc 

Capacitance Between 
Input/Output 

Ci-0 

f = 1 MHz;Tc =25°Cl^l 

4 


4.0 

pF 

Propagation Delay Time, 


RL = 510n;CL = 50pFli.'t|; 

9 

— i 

100 

nc 

Low to High Output Level 

tPLH 

If = 13 mA 

10,11 


140 

HP 

Propagation Delay Time, 

tpHL 

RL = 510n:CL = 50pFl1.5|; 

9 

— 

100 

ns 

High to Low Output Level 


If = 13 mA 

10,11 

- i 

120 i 


Output Rise Time 

tLH 

RL = 510nPi; 

9,10,11 

- 

90 


Output Fall Time 

tHL 

Cl = 50 pF; 

If = 13 mA 



40 

ns 

Common Mode Transient 
Immunity at High 

Output Level 

CMh 

VcM = 10V{peak);m 

Vo = 2 V (minimum); 

RL = 510a; 

If = 0 mA 

9,10,11 

40 


y/iiS 

Common Mode Transient 

I mmunity at Low 

Output Level 

CMl 

VcM = 10 V (peak);l''i 

Vo = 0.8 V (maximum); 

RL = 510n; 

9,10. 11 

-60 


V/^S 


If == 10 mA 


See notes on following page. 
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Notes: 1. Each channel. 

2. Measured between pins 1 through 8 shorted together and pins 9 through 16 shorted together. 

3. Measured between input pins 1 and 2, or 5 and 6 shorted together and output pins 10, 12, 14 and 15 shorted together. 

4. The tpLH propagation delay is measured from the 6.5 mA point on the trailing edge of the input pulse to the 1.5 V point on the trailing 
edge of the output pulse. 

5. The tpHL propagation delay is measured from the 6.5 mA point on the leading edge of the input pulse to the 1.5 V point on the leading 
edge of the output pulse. 

6. Conditions of Group A subgroups may be seen in the High Reliability section of this catalog. 

7. This is a momentary withstand test, not an operating condition. 

GROUP B TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 


2011 Test Condition D 


Subgroup 1 

Physical Dimensions (Not required if 2016 

Group D is to be performed) 

Subgroup 2 

Resistance to Solvents 2015 

Subgroup 3 

Soiderability 2003 Soldering Temperature of 245 ± 5° C 

(LTPD applies to number of leads for 10 seconds 

inspected — no fewer than 3 devices 
shall be used). 

Subgroup 4 

Internal Visual and Mechanical 2014 

Subgroup 5 

Bond Strength 2011 Test Condition D 

Thermocompression: 

(Performed at precap, prior to seal 
LTPD applies to number of bond 
pulls from a minimum of 4 devices). 

Subgroup 6 

I nternal Water Vapor Content — 

(Not applicable — does not contain 
desiccant) 

Subgroup 7 

Fine Leak 1014 Condition A 

Gross Leak Condition C 

Subgroup 8* 

Electrical Test Group A, Subgroup 1, except li-o 

Electrostatic Discharge Sensitivity 3015 

Electrical Test Group A, Subgroup 1 

*(To be performed at Initial qualification only) 

GROUP C TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 


2 Devices 
(0 failures) 

4 Devices 
(0 failures) 

15 

(3 Devices) 


1 Device 
(0 failures) 

15 

(4 Devices) 


Condition A 
Condition C 

Group A, Subgroup 1, except li-o 
Group A, Subgroup 1 


Test 

Method 

Conditions 

LTPD 

Subgroup 1 

Steady State Life Test 

1005 

Condition B. Time = 1000 hours total 

Ta = -F125^C, Vcc = 5.5 V, 

If = 20 mA, lo = 25 mA (Figure 1) 

5 

Endpoint Electricals at 1000 hours 


Group A, Subgroup 1,2, 3 


Subgroup 2 

Temperature Cycling 

1010 

Condition C, -65° C to +150°C, 

10 cycles 

15 

Constant Acceleration i 

2001 

Condition A. 5KGs, Yi axis only 


Fine Leak 

1014 

Condition A 


Gross Leak 

1014 

Condition C 


Visual Examination 

1010 

Per Visual Criteria of Method 1010 


Endpoint Electricals 


Group A, Subgroup 1.2, 3 
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GROUP D TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 


Test 

Method 

Conditions 

LTPD 

Subgroup 1 




Physical Dimensions 

2016 


15 

Subgroup 2 




Lead Integrity 

2004 

Test Condition B2 (lead fatigue) 

15 

Subgroup 3 




Thermal Shock 

1011 

Condition B, {-55°C to +125°C) 

15 cycles min. 

15 

Temperature Cycling 

1010 

Condition C, (-65°C to +150° C) 

100 cycles min. 


Moisture Resistance 

1004 



Fine Leak 

1014 

Condition A 


Gross Leak 

1014 

Condition C 


Visual Examination 


Per Visual Criteria of Method 1004 


Endpoint Electricals 


Group A, Subgroup T 2,3 


Subgroup 4 




Mechanical Shock 

2002 

Condition B, 1500G, t = 0.5 ms, 

5 blows in each orientation 

15 

Vibration Variable Frequency 

2007 

Condition A 


Constant Acceleration 

2001 

Condition A, 5KGs, Yi axis only 


Fine Leak 

1014 

Condition A 


Gross Leak 

1014 

Condition C 


Visual Examination 

1010 

Per Visual Criteria of Method 1010 


Endpoint Electricals 


Group A, Subgroup 1,2, 3 


Subgroup 5 




Salt Atmosphere 

1009 1 

Condition A min. | 

15 

Fine Leak 

1014 

Condition A 


Gross Leak 

1014 

Condition C 


Visual Examination 

1009 

Per Visual Criteria of Method 1009 


Subgroup 6 




1 nternal Water Vapor 

1018 

5000 ppm maximum 

3 Devices 

Content 


water content at 100° C. 

(0 failures) 

5 Devices 
(1 failure) 

Subgroup 7 




Adhesion of Lead Finish 

2025 


15 

Subgroups 




Lid Torque 

2024 


5 Devices 

(not applicable — solder seal) 



(0 failures) 
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DUAL GHANNEL 


HEWLETT 
mUfLM F9ACKARO 


LINE RECEIVER 
HERMETIC 
OPTOCCUPLER 

HCPL-1930 

HCPL-1931 

(8836) 


TECHNICAL DATA JANUARY 1986 



OUTLINE DRAWING 



Features 

• HERMETICALLY SEALED 

• MIL-STD-883 CLASS B TESTING 

• HIGH SPEED — 10Mb/s 

• PERFORMANCE GUARANTEED OVER -55° C 
TO +125° C AMBIENT TEMPERATURE RANGE 

• ACCEPTS A BROAD RANGE OF DRIVE 
CONDITIONS 

• LINE TERMINATION INCLUDED 

• INTERNAL SHIELD PROVIDES EXCELLENT 
COMMON MODE REJECTION 

• EXTERNAL BASE LEAD ALLOWS “LED 
PEAKING” AND LED CURRENT ADJUSTMENT 

• 1500 Vdc WITHSTAND TEST VOLTAGE 

• HIGH RADIATION IMMUNITY 


Applications 

O MILITARY/HIGH RELIABILITY SYSTEMS 

• ISOLATED LINE RECEIVER 

• SIMPLEX/MULTIPLEX DATA TRANSMISSION 

• COMPUTER-PERIPHERAL INTERFACE 

o MICROPROCESSOR SYSTEM INTERFACE 
® DIGITAL ISOLATION FOR A/D, D/A 
CONVERSION 

• CURRENT SENSING 

® INSTRUMENT INPUT/OUTPUT ISOLATION 
o GROUND LOOP ELIMINATION 
® PULSE TRANSFORMER REPLACEMENT 


Description 


The HCPL-1930 and HCPL-1931 units are dual channel, 
hermetically sealed, high CMR, line receiver optocouplers. 
The products are capable of operation and storage over the 
full military temperature range and can be purchased as 
either a standard product (HCPL-1930) or with full MIL- 
STD-883 Class Level B testing (HCPL-1931). Both products 
are in sixteen pin hermetic dual in-line packages. 


Each unit contains two independent channels, consisting of 
a GaAsP light emitting diode, an input current regulator, and 
an integrated high gain photon detector. The input regulator 
serves as a line termination for line receiver applications. It 
clamps the line voltage and regulates the LED current so 
line reflections do not interfere with circuit performance. 

(Continued on next page) 
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The regulator allows a typical LED current of 12.5 mA 
before it starts to shunt excess current. The output of the 
detector IC is an open collector Schottky clamped transistor. 
An enable input gates the detector. The internal detector 
shield provides a guaranteed common mode transient 
immunity specification of ±1000 M/fisec. 

DC specifications are compatible with TTL logic and are 
guaranteed from -55° C to +125°C allowing trouble free 
interfacing with digital logic circuits. An input current of 


10 mA will sink a six gate fan-out (TTL) at the output with a 
typical propagation delay from Input to output of only 
45nsec. 


CAUTION: The small junction sizes inherent to the design 
of this bipolar component increases the component’s 
susceptibility to damage from electrostatic discharge (ESD). 
It is advised that normal static precautions be taken in 
handling and assembly of this component to prevent 
damage and/or degradation which may be induced by ESD. 


Absolute Maximum Ratings 

Storage Temperature . -65° C to+150° C 

Operating Temperature . -55° C to+125° C 

Lead Solder Temperature . 260° C for 10 s 

(1.6mm below seating plane) 

Forward Input Current—1| (Each Channel) . 60 mAl2] 

Reverse Input Current . 60 mA 

Supply Voltage — Vcc .7V (1 Minute Maximum) 

Enable Input Voltage — Ve (Each Channel).5.5 V 

(Not to exceed Vcc by more than 500 mV) 

Output Collector Current — lo (Each Channel)_ 25 mA 

Output Collector Power Dissipation (Each Channel). 40 mW 

Output Collector Voltage — Vo (Each Channel) . 7 V 

Total Package Power Dissipation . 564 mW 

Total Input Power Dissipation (Each Channel) ... 168 mW 


Electrical Characteristics Ta = ’55°C to +125°C, unless otherwise specified 


Parameter 

Symbol 

Min. 

Typ* 

Max. 

Units 

Test Conditions 

Figure 

Note 

High Level Output Current 

■oh 


20 

250 

)uA 

Vcc ^ 5,5V, Vo “ 5.5V 

I|=«250aA. Ve®3.0V 

3 

3 

Low Level Output Voltage 

^OL 


0.3 

0.6 

V 

Vcc ^ 5.5V, l|«10mA 

Vg == 3.0V, 

ioL (Sinking) ^ 10 mA 

1 

3 

Input Voltage 

V| 


2.2 

2.6 

V 

1} -10 mA 

2 

3 


2.35 

2.75 

l|-60mA 

2 

3 

Input Reverse Voltage 

Vr 


0.8 

1.10 

V 

lo - 10mA 


3 

Low Level Enable Current 

Iel 


-1.45 

-2.0 

mA 

Vcc “ 5.5V, Ve == 0.6V 


3 

High Level Enable Voltage 

Veh. 

2.0 



V 



3, 12 

Low level Enable Voltage 

Vel 



0.8 

V 



3 

High Level Supply Current 

■CCH 


21 

28 

mA 

Vcc === 5.5V, l| « 0, 

Ve - 0.6V both channels 



Low Level Supply Current 

^cct 


27 

36 

mA 

Vcc ^ 5.5V, l| 60 mA 

Ve “ 0.5V both channels 



Input-Output Insulation 

Leakage Current 

■l-O 



1 

aA 

Relative Humidity”45% 
TA==^25°C,t^5s, 

V|,o 1500 Vdc 


4 

Propagation Delay Time to 

High Output Level 

fpLH 


45 


ns 

Ce-15pF 

R^ = $ion, 

lp13mA 

Ta-25«C 

5 

3,6 

55 

100 ^ 

Cl = 50pF 

Propagation Delay Time to 

Low Output Level 

tpHL 


55 


ns 

Cj^^lOpF 

5 

3,6 

60 

100 : 

Cl^50pF 

Common Mode 

Transient Immunity 
at High Output Level 

!CMh1 

1000 

10.000 


V/fjiS 

Vcivt^50 V (peak), 

Vo (mm,i™2 V, 
TA^25°0,Rt = 510a 
l| “ 0 mA 

7 

3,9 

Common Mode 

Transient Immunity 
at Low Output Level 

(CMtl 

1000 

10,000 


V/ms 

VcM- 50 V (peak) 

Vo (max.) = 0.8 V, 
Ta^ 25°C. Ri =^5100, 
l| = 10 mA 

. 7 

3, 10 


*AII typical values are at Vqc = 5V, Ta = 25° C. 


Recommended Operating 
Conditions (each channel) 



Sym, 

Min. 

Max. 

Units 

Input Current, Low Level 

■li 

0 

260 

mA 

Input Current, High LeveP 

■iH 

12.6 

60 

mA 

Supply Voitage, Output 

Vcc 

4.5 

6.6 

V 

High Level Enable Voltage 

Veh 

3.0 

Vcc 

V 

Low Level Enable Voltage 

Vel 

0 

0.8 

V 

Fan Out (TTL Load] 

N 


6 


Operating Temperature 

Ta 

-55 

126 

°c 


*12.5 mA condition permits at least 20% CTR degradation guardband. 
Initial switching threshold is 10mA or less. 
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Typical Characteristics 


Parameter 

Symbol 

Typ. 

Units 

Resistance ( Input-Output} 

Rpo 

10^2 

tl 

Capacitance (Input-Output) 

! Ci„o 

1,7 

pF» 

Input-Input Insulation 

Leakage Current 

' ll-l 

0,5 

nA 

Resistance (Input-Input) 


10^2 

o 

Capacitance {Input-Input) 

Cpi 

.55 

pF 

Propagation Delay Time of 
Enable from Veh to Vel 

* tELH 

35 

ns 

Propagation Delay Time of 
Enable from Vel to Veh 

fEHL 

35 

ns 

Output Rise Time (10-90%) 

tr 

30 

ns 

Output Fall Time (9J-10%) 

tf 

24 I 

ns 

Input Capacitance 

C| 

60 

pF 


25° C, Vcc = 5 V 

Typ. Units Test Conditions 

10^^ n V|,o==5QQVdc 

1,7 pF f==tMHz 


NOTES: 

1. Bypassing of the power supply line is required, with a 0.01 fxF ceramic disc 
capacitor adjacent to each isolator. The power supply bus for the isola- 
tor(s) should be separate from the bus for any active loads, otherwise a 
larger value of bypass capacitor (up to 0.1 /xF) may be needed to suppress 
regenerative feedback via the power supply. 

2. Derate linearly at 1.2 mA/°C above T^ = 100° C. 

3. Each channel. 

4. Device considered a two terminal device: pins 1 through 8 are shorted 
together, and pins 9 through 16 are shorted together. 

5. The tpLH propagation delay is measured from the 6.5 mA point on 
the trailing edge of the input pulse to the 1.5 V point on the trailing 
edge of the output pulse. 

6. The tpLH propagation delay is measured from the 6.5 mA point on 
the leading edge of the input pulse to the 1.5V point on the leading 
edge of the output pulse. 

7. The tgLH enable propagation delay is measured from the 1.5 V point 
on the trailing edge of the enable Input pulse to the 1.5 V point on the 
trailing edge of the output pulse. 


45% Relative Humidity, V|-|=500 Vdc 

V|-l^500 Vdc _ 

f^1 Mflz __ 

Rl_ = 510n, Cl=15pF, 

l| 13 mA, Veh 3 V, Vel ^ 0 V 


RL-510a Cl=15pF, 


pF I f^1 MHz, V|=Q, PINSI to2fr5to6 | | 3 | 

8. The t^HL enable propagation delay is measured from the 1.5 V point 
on the leading edge of the enable input pulse to the 1.5 V point on 
the leading edge of the output pulse. 

9. CMh is the maximum tolerable rate of rise of the common mode 
voltage to assure that the output will remain in a high logic state (i.e. 
Vqut^^.OV). 

10. CMl is the maximum tolerable rate of fall of the common mode 
voltage to assure that the output will remain in a low logic state (i.e. 
VoUT“^0.8 V). 

11. Measured between adjacent input leads shorted together, i.e. between 
1, 2 and 4 shorted together and pins 5, 6 and 8 shorted together. 

12. No external pull up is required for a high logic state on the enable 
input. 

13. Measured between pins 1 and 2 or 5 and 6 shorted together, with 
pins 10 through 15 shorted together. 









T 



Vcc- 

Ta=2 

5.5 V 

5°C 



\v 


- —^ 




iU 

^ikn ; 






.Akn 1 

. 1 







. 







- INPUT DIODE FORWARD CURRENT- mA 


Figure 1. Input-Output Characteristics 


Fig, 

Note 


3,13 


3, 13 


11 


11 


11 

6 

3,7 

6 i 

3,8 


3 

i 

3 


3 



0 10 \2Q 30 40 50 

l|-INPUT CURRENT-mA 

Figure 2. Input Characteristics. 















■isaiH 



Ta- TEMPERATURE-°C 


Figure 3. High Level Output Current 
vs. Temperature. 


Ta-temperature- °c 

Figure 4. Propagation Delay vs. 
Temperature. 


INPUT 

MONITORING ( 
NODE 


r^ULSE 

GENERATOR 

tr » 5t}S 




OUTPUT Vo 

MONITORING 

NODE 




Cl INCLUDES PROBE AND STRAY WIRING CAPACITANCE 


Figure 5. Test Circuit for tpHL and tp^H- 


PULSE 

generator 

Zo*5oa 

tr*S 



INPUT Ve 

MONITORING NODE 


OUTPUT Vo 
3 MONITORING 
NODE INPUT 

Ve 


-3.0V 




*Cl includes probe and stray WIRING CAPACITANCE 


Figure 6. Test Circuit for tcuL and tci u. 
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PART NUMBERING SYSTEM 


Commercial Product 

Class B Prof iict 

HCPL-1930 

HCPL-1931 



CONDITIONS: l|=30mA 
lo= 10 mA 
Vcc=5.5V 

Figure 8. Burn In Circuit 


MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett Packard’s 883B Optocouplers are in compliance 
with MIL-STD-883, Revision C. Deviations listed below are 
specifically allowed in DESC drawing 81028 for an HP. 
Optocoupler from the same generic family using the same 
manufacturing process, design rules and elements of the 
same microcircuit group. 

Testing consists of 100% screening to Method 5004 and 
quality conformance inspection to Method 5005 of MIL- 
STD-883. See the pages of this section entitled Hermetic 
Optocoupler MIL-STD-883 Class B Test Program for details 
of this test program. 

HCPL-1931 Clarifications: 

I. 100% screening per MIL-STD-883, Method 5004 constant 
acceleration — Condition A not E. 

II. Quality Conformance Inspection per MIL-STD-883, 
Method 5005, Group A, B, C, and D. 

Group A — See table on next page for specific electrical 
tests. 

Group B — No change. 

Group C — Constant Acceleration — Condition A not E. 
Group D — Constant Acceleration — Condition A not E. 
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GROUP A 


Subgroup 1 

^Static tests at = 25* C — loH» ^CCH* ^GCt^ ^EH* ^EL- ^8. N-O 

LTPD 

2 

Subgroup 2 

^Static tests at - 4*125*0 — IqH* ^0L» V|, IcCHt ^CCL* ^EL» 

a 

Subgroup 3 

^Static tests at Ta ~ -55*0 — Iqh* ^ol» >cch. ^ccl» ^el. VeH> V^b Vr 

5 

Subgroup 4,5, S, 7 & 8 — These subgroups are non-applicable to this device type. 


Subgroup 9 

*Switchlhg tests at ~ 25*0 — tpLH» tpHt? CMh and CIVI|^ 

2 

Subgroup 10 

Switching tests at T^ ~ 4-125* 0 

3 

Symbol 

Max, 

Units 

Test Conditions 

tpLH 

140 

ns 

1| 13mAdc, Rt ^ Sion, Cl "= 50pF 

tPHL 

120 

ns 

() === 13mAdc, Rl - Sion, Cl = 50pF 

Subgroup 11 

Switchir^g tests at ~ -55* C 

6 

Symbol 

Max, 

Units 

Test Conditions 

tpLH 

140 

ns 

I| = 13mAdc, Rl = 51on, Cl = 50pF 

tpHL 

120 

ns 

it«i3mAdc, Rl = Sion, Cl = SOpF 


‘Limits and conditions per Electrical Characteristics Table. 
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m 


HEWLETT 

PACKARD 


LOW INPUT CURRENT, 

HCPL-5700 

HIGH CAIN, HERMETICALLY 

HCPL-5701 

SEALED OPTOCOUPLER 

(883B) 


TECHNICAL DATA JANUARY 1986 



Features 

• HERMETICALLY SEALED 8 PIN DUAL IN-LINE 
PACKAGE 

• PERFORMANCE GUARANTEED OVER -55° C TO 
+125°C AMBIENT TEMPERATURE RANGE 

• MIL-STD-883 CLASS B TESTING 

• 6N138, 6N139 AND 6N140A OPERATING 
COMPATIBILITY 

• LOW INPUT CURRENT REQUIREMENT - 0.5 mA 

• HIGH CURRENT TRANSFER RATIO — 

1500% TYPICAL 

• LOW OUTPUT SATURATION VOLTAGE — 

0.11 V TYPICAL 

• 500 Vdc WITHSTAND TEST VOLTAGE 

• HIGH COMMON MODE REJECTION 

• LOW POWER CONSUMPTION 

• HIGH RADIATION IMMUNITY 

Description 

The HCPL-5700 and 5701 units are hermetically sealed, 
low input current, high gain optocouplers. The products 
are capable of operation and storage over the full military 
temperature range and can be purchased as either a 
standard product (HCPL-5700) or with full MIL-STD-883 
Class Level B testing (HCPL-5701). Both products are in 
eight pin hermetic dual in-line packages. 

Each unit contains an AIGaAs light emitting diode which is 
optically coupled to an integrated high gain photon detec¬ 
tor. The high gain output stage features an open collector 
output providing both lower output saturation voltage and 



Applications 

• MILITARY/HIGH RELIABILITY SYSTEMS 

• TELEPHONE RING DETECTION 

• MICROPROCESSOR SYSTEM INTERFACE 

• EIA RS-232-C LINE RECEIVER 
o LEVEL SHIFTING 

• DIGITAL LOGIC GROUND ISOLATION 

• CURRENT LOOP RECEIVER 

• ISOLATED INPUT LINE RECEIVER 

• SYSTEM TEST EQUIPMENT ISOLATION 

• PROCESS CONTROL INPUT/OUTPUT ISOLATION 

higher signaling speed than possible with conventional 
photo-darlington optocouplers. 

The supply voltage can be operated as low as 2.0 V with¬ 
out adversely affecting the parametric performance. 

The HCPL-5700 and HCPL-5701 have a 200% minimum 
CTR at an input current of only 0.5 mA making them ideal 
for use in low input current applications such as MOS, 
CMOS, low power logic interfaces or line receivers. Com¬ 
patibility with high voltage CMOS logic systems is assured 
by the 18 V Vcc, VoH current and the guaranteed maxi¬ 
mum output leakage current at 18 V. The shallow depth 
and small junctions offered by the 1C process provides 
better radiation immunity than conventional phototransistor 
optocouplers. 

Upon special request, the following device selections can 
be made: CTR minimum of 300% to 600% at 0.5 mA, lower 
drive currents to 0.1 mA, and lower output leakage current 
levels to 100 /xA. 















Absolute Maximum Ratings 

storage Temperature .. -65°C to+150°C 

Operating Temperature ... -55°C to+125°C 

Lead Solder Temperature . 260° C for 10 sec. 

(1.6 mm below the seating plane) 

Output Current lo . 40 mA 

Output Voltage Vo . -0.5 V to 20 VI1I 

Supply Voltage Vcc .. -0.5 to 20 V^l 

Output Power Dissipation . 50 mWl2) 

Peak Input Current . 8 mA 

Reverse Input Voltage, Vr . 5 V 


Electrical Characteristics Ta = -55°C to 125°C, unless otherwise specified 


Parameter 

Symbol 

Min. 

Typ.* 

Max. 

Units 

Test Conditions 

Fig. 

iiofe 



200 

1500 


% 

Ip ^ 0,5 mA, Vo = 0.4 V, Vcc = 4.5 V 


3 

Current T ransfer Ratio 

CTR 

200 

1000 


% 

If 1.6 mA, Vo = 0.4 V, Vcc 4.5 V 

3 




200 

500 


% 

Ip ^ 5 mA, Vo ^ 0.4 V, Vcc 4.5 V 






0,11 

0.4 

V 

If ^ 0.5 mA. lo ^ 1.0 mA, Vcc 4.5 V 



Logic Low Output Voltage 

VoL 


0.13 

0.4 

V 

If = 1.6 mA. lo == 3.2 mA, Vcc ^ 4.5 V 

2 





0.16 

0.4 

V 

If ^ 5.0 mA, lo ^ 10 mA, Vcc 4.5 V 



Logic High Output Current 

lOH 


0.001 

260 

JuA 

Vf = 0.7 V, Vo^Vcc^ 18 V 


. 

Logic Low Supply Current 

JCCL 


1.0 

2.0 

mA 

If = 1,6 mA, Vcc = 18 V 

4 


Logic High Supply Current 

ICCH 


0.001 

7.5 

fiA 

Vcc = 18 V 



Input Forward Voltage 

Vp 

1-0 

1.3 

1.6 

V 

If ^ 1.6 mA, Ta = 25°C 

1 


Input Reverse Breakdown 
Voltage 

BVr 

5 



V 

Ir== IOmA 



Input-Output Insulation 

ll-O 



1.0 

aA 

45% Relative Humidity, Ta = 25°C 


4,5 

Leakage Current 



t - 5 sec, Vf-o - 600 Vdc 



Propagation Delay 



17 

185 


If ^ 0.5 mA, Rl = 4.7 kH, Vcc = 5 V 

7,8 


Time to Logic High 

At Output 

tPLH 


14 

115 

MS 

If ^ 1.6 mA, Rl ^ 2.2 m, Vcc = 5 V 

7.8 




8 

60 

M5 

If ^ $.0 mA, Rl ^ 680 H, Vcc = 5 V 

7,8 


Propagation Delay 



10 

185 

JUS 

If == 0.5 mA, Rl - 4.7 kO, Vcc = 5 V 

7.6 


Time to Logic Low 

At Output 

tPHl 


5 

30 

MS 

If - 1.6 mA, Rl = 2.2 kd, Vcc = 5 V 

7,8 





12 

MS 1 

If = 5.0 mA, Rl ^ 680 ft. Vcc = 5 V 

7,8 


Common Mode Transient 
Immunity At Logic High 

Level Output 

|CMh| 

500 

>2000 


V/mS ; 

lF = 0, Rl = 2.2 kO 

i VcMi - SO Vp.p, Vcc = 5.0 V, Ta = 26^C 

9,10 ^ 

6,8 

Common Mode Transient 
Immunity At Logic Low 

Level Output 

ICMlI 

600 i 

>1000 


V/mS 

If = 1.6 mA. Rl = 2.2 kO 

jVcMi - 50 Vp.p, Vcc = 5.0 V, Ta = 25°C 

9,10 

7.8 


*AII typical values are at Vcc = 5 V, Ta = 25° C. 


Typical Characteristics Ta = 25'>C, Vcc = 5 V 


Parameter 

Symbol 

Typ. 

Units 

Test Conditions 

Fig- 

Note 

Resistance (Input-Output) 

Ri~0 

10^2 

d 

Vf-o = 500 Vdc 


9 

Capacitance (Input-Output) 

Ci-o 

2-0 

PF 

f^1 MHz 


9 

Temperature Coefficient 
of Forward Voltage 

AVf 

ATa 

-1.5 

mV/ 

°C 

If ^ 1.6 mA 



Input Capacitance 

Gin 

15 

pF 

f = 1 MHz, Vf = 0 




Recommended Operating 
Conditions 


Parameter 

Symbol 

Min. 

Max. 

Units 

Input Voltage, Low 

Level 

Vfl 


0.7 

V 

Average Input Current 
High Level 

Ifh 

0.5 

5 

mA 

Supply Voltage 

Vcc 

2.0 

18 

V 


NOTES; 

1. GND Pin should be the most negative voltage at the detector side. Keeping Vqq 7. CMl is the maximum tolerable common mode transient such that the output will 

as low as possible, but greater than 2.0 V, will provide lowest total Iqh over remain in a low logic state (i.e. Vq < 0.8 V). 

temperature. 8. In applications where dV/dt may exceed 50,000 V/jus (such as a static discharge) a 

2. Output power is collector output power plus one half of total supply power. series resistor, Rqq, is recommended to protect the detector IC from destruc- 

3. CURRENT TRANSFER RATIO is defined as the ratio of output collector current, tively high surge currents. The recommended maximum value is 

Iq. to the forward LED input current, Ip, times 100%. p _ ~ IV |,n 

4. Device considered a two-terminal device. Pins 1 through 4 are shorted together ~ 0.15 Ip (mA) 

and pins 5 through 8 are shorted together. 

5. This is a momentary withstand test, not an operating condition. Measured between the LED anode and cathode shorted together and pins 5 

6. CMpi is the maximum tolerable common mode transient such that the output will through 8 shorted together. 

, remain in a high logic state (i.e. Vq > 2.0 V). 













If - input current (mA) 



Vf - FORWARD VOLTAGE (V) 

Figure 1. Input Current vs. Forward 
Voltage. 


NORMALIZED TO; 
Icc AT If = 1 6 mA 
Vcc 18 V 
Ta » 25"C 


If - INPUT FORWARD CURRENT (mA) 

Figure 4. Normalized Supply Current 
vs. Input Forward Current. 



If-INPUT FORWARD CURRENT (mA) 

Figure 7. Propagation Delay vs. Input 
Forward Current. 



NORMALIZED TO 
7.0Ho ATI 




NORMALIZED TOr 
CTR AT If “O.SmA 

Ta = 25 C 

"'"■'lOOC^^ Vcc»^45V 


J.4 V 

. 

0 C-//7^\^25 C 


/// 1 




III ^ 



0 0.4 0.8 1.2 1.6 

Vo - OUTPUT VOLTAGE (V) 

Figure 2. Normalized DC Transfer 
Characteristics. 


5 ! 

Z Vcc = 5,0 V 
” Ta- 25C 
- PULSE WIDTH - 50/:<s 

1 

1 If =0,5 

mA, Rl = 4,7k 


If = 1.6 

mA, Rl » 2 2k“■ 

Y/^ 

Ip ~ 5,0 

mA, Rl = 680 




_1. 

1 1 f n Ml- 

_l.,.,l l-ll,I.Lt 


If - INPUT FORWARD CURRENT (mA) 

Figure 3. Normalized Current Transfer 
Ratio vs. Input Forward 
Current. 


-Ip » 0.5 niA, Rl = 4.7 kH 
-If = 1,6mA, Rl = 2.2kQ f- 
* ''.O mA R 1 



0.1 1.0 10.0 IQ 

T - INPUT PULSE PERIOD (ms) 

Figure 5. Propagation Delay to Logic 
Low vs. Input Pulse Period. 


-60 -40 -20 0 20 40 60 80 100 12 

Ta - TEMPERATURE (°C) 

Figure 6. Propagation Delay vs. 
Temperature. 


PULSE 

GEN, 

Zo* son 

tr, tf == 6 ns 
I f-too Hr 
ItpuLse “ 60 } 




Figure 8. Switching Test Circuit 

- lOKc— 


SWITCH AT A: If = 0mA 


SWITCH AT B: If = 1.6 mA 

Figure 9. Test Circuit for Transient Immunity and Typical Waveforms 

"See Note 8 



Vcc’^BV 
Ifr » 16 mA 
RL^2.2kn 
Ta“25“C 


0 200 400 600 800 1000 1200 

VcM - COMMON MODE TRANSIENT AMPLITUDE (V) 

Figure 10. Common Mode Transient 
Immunity vs. Common 
Mode Transient Amplitude 
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MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett-Packard’s HCPL-5701 optocoupler is in com¬ 
pliance with MIL-STD-883, Revision C. Testing consists of 
100% screening to Method 5004 and quality conformance 
inspection to Method 5005. Details of these test programs 
may be found in the hermetic optocoupler product qualifi¬ 
cation section of Hewlett-Packard’s Optoelectronics 
Designer’s Catalog 1985. 

See table below for specific electrical tests. 


PART NUMBERING SYSTEM 


Commercldi Product 

Class B Product 

HCPL-5700 

HGRL-5701 


Vcc +18 V 



CONDITIONS: Ip = 5 mA 

Id = 10 mA Ta = +125°C 

Figure 11. Operating Circuit for Burn-In and Steady State Life 
Tests 


GROUP A — ELECTRICAL TESTS 


Subgroup 1 

“Static tests at Ta - 25®C Ioh, Vol, Iccl, Icgh, CTR, Vf, BVr and l|.o 


Subgroup 2 

"Static tests atTA = 4*1 25° C — Ioh, Vou Iccl, Icch, BVr and CTR 


Symbol 

MIm 

Max, 

Units 

Test Conditions 

Vf 


1.8 

V 

Ip = 1.6 mA 


Subgroup 3 

"Static tests at Ta = '-55°G — Ioh, Vol. Iccl. Icch, BVr and CTR 


Symbol 

Min, 

Max. 

Units 

Test Conditions 

Vf 


1.8 

V 

Ip = 1.6 mA 


Subgroup 4,5,6,7 and 8 

These subgroups are not applicable to this device type. 


Subgroup 9 

"Switching tests at Ta ” 25°C - tp^ni^ tp^Li. tpLH 2 » ^phl 2 * ^phl 3 » CMh and CMl. 

Subgroup 10 

"Switching tests at Ta == 4-125° C -tp^Hi* ^phlIi ¥lh 2 * fpHL 2 ’ ^plh 3 ^ tpHts 

Subgroup 11 

"Switching tests at 1 a ~ “ tpi^ni t *phli» fpLH 2 » tpHL 2 > fpiHS^ tpHLS _ 


LTPD 


2 


3 


5 


2 


3 


6 


‘Limits and conditions per Table II. 










HEWLETT 

mCKARD 


DUAL CHANNEL 
LOW INPOT CURRENT, 

HIGH GAIN, HERMETICALLY (883B) 
SEALED 0#T0C0UPLER 


TECHNICAL DATA JANUARY 1986 



Features 


• HERMETICALLY SEALED 8 PIN DUAL IN-LINE 
PACKAGE 

• PERFORMANCE GUARANTEED OVER -55° C TO 
+125°C AMBIENT TEMPERATURE RANGE 

• MIL-STD-883 CLASS B TESTING 

• HCPL-2730/2731 AND 6N140A OPERATING 
COMPATIBILITY 

• LOW INPUT CURRENT REQUIREMENT — 0.5 mA 

• HIGH CURRENT TRANSFER RATIO — 

1500% TYPICAL 

o LOW OUTPUT SATURATION VOLTAGE — 

0.11 V TYPICAL 

o 500 Vdc WITHSTAND TEST VOLTAGE 
o HIGH COMMON MODE REJECTION 
o LOW POWER CONSUMPTION 
o HIGH RADIATION IMMUNITY 


Description 


The HCPL-5730 and HCPL-5731 units are dual channel, 
hermetically sealed, low input current, high gain opto- 
couplers. The products are capable of operation and 
storage over the full military temperature range and can be 
purchased as either a standard product (HCPL-5730) or 
with full MIL-STD-883 Class Level B testing (HCPL-5731). 
Both products are in eight pin hermetic dual in-line 
packages. 

Each unit contains two independent channels, consisting 
of an AIGaAs light emitting diode optically coupled to an 
integrated high gain photon detector. The high gain out¬ 
put stage features an open collector output providing both 


9.40 

9.90 <0.390) 


HP YYWW- 
U.S.A. 

XXXXXXXXX" 



Outline Drawing 


^TYPE MAX 

NtlMBEft 1^- 

(HCPI--5730) 

<5731/8838) j__ 

0.61 (0.020) 

MIN <0-t50) 

,-_l_ MAX. 


7.11 (0.280) 
7,08 (0.310) “ 


0.10 (0.007) 
0,33 (0.013) 



0.51 II 
<0.020)“^ f*" 
MAX. r 


2.28 (0.90) 
2.80 (O.nO) 


CATHODE 2 3 


DIMENSIONS IN MILLIMETERS AND (INCHES) 



Applications 


O MILITARY/HIGH RELIABILITY SYSTEMS 
o TELEPHONE RING DETECTION 
o MICROPROCESSOR SYSTEM INTERFACE 
• EIA RS-232-C LINE RECEIVER 
o LEVEL SHIFTING 

o DIGITAL LOGIC GROUND ISOLATION 
o CURRENT LOOP RECEIVER 
o ISOLATED INPUT LINE RECEIVER 
o SYSTEM TEST EQUIPMENT ISOLATION 
o PROCESS CONTROL INPUT/OUTPUT ISOLATION 


lower output saturation voltage and higher signaling 
speed than possible with conventional photo-darlington 
optocouplers. 

The supply voltage can be operated as low as 2.0 V with¬ 
out adversely affecting the parametric performance. 

The HCPL-5730 and HCPL-5731 have a 200% minimum 
CTR at an input current of only 0.5 mA making them ideal 
for use in low input current applications such as MOS, 
CMOS, low power logic interfaces or line receivers. Com¬ 
patibility with high voltage CMOS logic systems is assured 
by the 18 V Vcc, VoH current and the guaranteed maxi¬ 
mum output leakage current at 18 V. The shallow depth 
and small junctions offered by the IC process provides 
better radiation immunity than conventional phototransistor 
optocouplers. 

Upon special request, the following device selections can 
be made: CTR minimum of 300% to 600% at 0.5 mA, lower 
drive currents to 0.1 mA, and lower output leakage current 
levels to 100 juA. 
















Recommended Operating 
Conditions 


Parameter 

Symbol 

Min. 

Max, 

Units 

Input Voltage, Low 

Level (Each Channel) 

Vfl 


0.7 

V 

Average input Current 

High Level (Each Channel) 

Ifh 

0.5 

5 ^ 

mA 

Supply Voltage 

Vcc 

2.0 

18 

V 


Electrical Characteristics 


Parameter 

Symbol 

Current Transfer Ratio 

CTR 

Logic low Output Voltage 

VoL 

Logic High Output Current 

lOHX 

lOH 

Logic Low Supply Current 

Icct 

Logic High Supply Current 

ICGH 

Input Forward Voltage 

Vf 

Input Reverse Breakdown 
Voltage 

BVr 

Input-Output Insulation 
Leakage Current 

j|-0 

Propagation Delay 

Time to Logic High 

At Output 

tPLH 

Propagation Delay 

Time to Logic Low 

At Output 

tPHL 

Common Mode Transient 
Immunity At Logic High 

Level Output 

|CMh| 

Common Mode Transient 
i mmunity At Logic Low 

Level Output 

|cmlI 


Absolute Maximum Ratings 

Storage Temperature ... -65°C to+150°C 

Operating Temperature .. -55°C to+125°C 

Lead Solder Temperature . 260°C for 10 sec. 

(1.6 mm below the seating plane) 

Output Current lo (Each Channel) . 40 mA 

Output Voltage Vo (Each Channel) . -0.5 V to 20 Vf] 

Supply Voltage Vcc . -0.5 to 20 Vf I 

Output Power Dissipation (Each Channel) .... 50 mWl2] 

Peak Input Current (Each Channel) . 8 mA 

Reverse Input Voltage, Vr (Each Channel) . 5 V 


Ta = -55°C to 125°C, unless otherwise specified 


Test Conditions 


If ^ 0.5 mA, Vo 0.4 V. Vcc ^ 4.5 V 
If ^ 1.6 mA, Vo ^ 0.4 V, Vcc = 4.5 V 
If ^ 5 mA, Vo == 0.4 V, Vcc ^ 4.5 V 

If =^0.5 mA, lo^ 1.0 mA, Vcc^ 4.5 V 
If ^ 1.6 mA, lo ~ 3.2 mA, Vcc 4.5 V 
If ~ 6.0 mA, lo 10 mA, Vcc - 4.5 V 



If^I. 6 mA, Ta^2$°C 
Ir^IO/xA 

45% Relative Humidity, Ta - 25* C 
t - 5 sec, Vf-o - 500 Vdc 

If ® 0.5 mA, Ri ^ 4.7 ka, Vcc 5 V 


If ^ 1.6 mA, Rl ^ 2.2 kfl, Vcc ^ 5 V 


If « 0, Rl = 2.2 ka 

! VCMI ^ 50 Vp.p, Vcc === 6.0 V, Ta 25* C 

If = 1.6 mA, RL = a.2 kn 

IVCMI = 50 Vp.p, Vcc = 5.0 V, Ta ^ 26*C 







■■ 

fm 

mu 

m 


m 

■1 

7,6 

■■ 

9,10 

3 


9,11 

9,10 

3 


10,11 

5V,Ta 

= 25*0. 


Typical Characteristics 


Ta = 25°C, Vcc = 5V 


Parameter 

Symbol 

Typ, 

Units 

Resistance (Input-Output) 

Rl-O. 

10^2 

a 

Capacitance (Input-Output) 

Cho 

: 2.0 

pF 

Input-Input Insulation 

Leakage Current 

li»( 

0.5 

nA 

Resistance (Input-Input) 

Rh 

10^2 

a 

Capacitance (Input-Input) 

Ci^i 

1.3 

pF 

Temperature Coefficient 

AVf 

-t.5 

mV/ 

of Forward Voltage 

ATa 

*C 

Input Capacitance 

On 

15 

pF 


Test Conditions 

""Co = 500'Vdc. 

f^1 MHz 

45% Relative Humidity, Vm - 500 Vdc 
TA = 25*C,t^5s. 

Vw = 600Vdc 
f ^ 1 MHz 

If = 1.6 mA 

' 1 Vf = 0 . ’ 
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PROPAGATION DELAY (fis) Icc - NORMALIZED SUPPLY CURRENT Tl Ip - INPUT CURRENT (mA) 


NOTES: 

1. GND Pin should be the most negative voltage at the detector side. Keeping ^CC 
as low as possible, but greater than 2.0 V, will provide lowest total Iqh over 
temperature. 

2. Output power is collector output power plus one half of total supply power. 

3. Each channel 

4. CURRENT TRANSFER RATIO is defined as the ratio of output collector current, 
Iqi to the forward LED input current. Ip, times 100%. 

5. Iqhx leakage current resulting from channel to channel optical crosstalk. 
Vp = 0.7 V for channel under test. 

6. Device considered a two-terminal device; Pins 1 through 4 are shorted together 
and pins 5 through 8 are shorted together. 

7. Measured between the LED anode and cathode shorted together and pins 5 
through 8 shorted together. 


7.0 h*0 AT I 
Vo « 0.4 V 
Ip i»03niA 
6.0 -Vcc»4.5V 
Ta«25‘C 




y 


/ 

/ 

/ 

/ 

Ta 

«25“C 








8. Measured between adjacent input pairs shorted together, i.e. between pins 1 and 
2 shorted together and pins 3 and 4 shorted together. 

9. CM^ is the maximum tolerable common mode transient such that the output will 
remain in a high logic state (i.e. Vq > 2.0 V). 

10. CM^ is the maximum tolerable common mode transient such that the output will 
remain in a low logic state (i.e. Vq < 0.8 V). 

11. In applications where dV/dt may exceed 50,000 V//xs (such as a static discharge) a 
series resistor, Rcc- 's recommended to protect the detector IC's from destruc¬ 
tively high surge currents. The recommended maximum value is 

Rcc “-—- kO 

0.3 Ip (mA) 

12. This is a momentary withstand test, not an operating condition. 


' NORMALIZED TO; 

CTR AT Ip ^ 0.5 mA 
• rA»25^C 
VCC = 4.5 V 


NORMALIZED TO: 
•cc ATIp^t.OmA 
Vcc-l6V 

Ta » zrc 


: - INPUT FORWARD CURRENT (mA) 



_ 


1.050 1.100 1.150 1.200 1.250 1.300 1.350 

Vp - FORWARD VOLTAGE (V) 

igure 1. Input Current vs. Forward Voltage. 


Vo - OUTPUT VOLTAGE (V) 

Figure 2. Normalized DC Transfer 
Characteristics. 


= ^ - 
Z Vcc“5.0V 
- Ta<=' 25"C 
“ PULSE WIDTH-50 ns 

j If « D.6 

mA, R(, =■ 4,?k 


Ip ~ I.e'mA, Rj. 2,2k 


Ip = 5.0 

mA, Ri, -680 




_ I. J-LiUtJ: 

t f 1 1 llu 



,_ 



Ip - INPUT FORWARD CURRENT (mA) 


Figure 3. Normalized Current Transfer Ratio 
vs. Input Forward Current. 


•fp * 0.5 mA, Ri.^4.7ki2 
-Ip “ 1.6mA,Rt”2.ZI<a V 
‘ -,0mA.Rt-680a ' 



1.0 10.0 
T - INPUT PULSE PERIOD (ms) 


-60 -40 -20 0 20 40 60 80 100 120 140 

Ta - temperature (°C) 


Figure 4. Normalized Supply Current vs. Figure 5. Propagation Delay to Logic Low 


input Forward Current. 


vs. input Pulse Period. 



Figure 6. Propagation Deiay vs. 
Temperature. 



Ip - INPUT FORWARD CURRENT (mA) 

Figure 7. Propagation Deiay vs. Input 
Forward Current. 




Figure 8. Switching Test Circuit. 
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'^CM 50 V-- 

OV Wo-j/ 


SWITCH AT A: Ip = 0mA 



SWITCHATB: Ic = 1.6mA ,, HP1900A 

F ‘See Note 11. PULSE GEN. 

Figure 9. Test Circuit for Transient immunity and Typical Waveforms. 



0 200 400 600 800 1000 1200 

VcM - COMMON MODE TRANSIENT AMPLITUDE (V) 

Figure 10. Common Mode Transient 
Immunity vs. Common 
Mode Transient Amplitude. 


MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett-Packard’s HCPL-5731 optocoupler is in com¬ 
pliance with MIL-STD-883, Revision C. Testing consists of 
100% screening to Method 5004 and quality conformance 
inspection to Method 5005. Details of these test programs 
may be found in the hermetic optocoupler product qualifi¬ 
cation section of Hewlett-Packard’s Optoelectronics 
Designer’s Catalog 1985. 

See table below for specific electrical tests. 

PART NUMBERING SYSTEM 


Commercial Product 

Class B Product 

HCPL-5730 

HCPL-5731 



100 n TYP. 

+1 


V,|^ 

IN • 'WV 


CONDITIONS; Ip = 5 mA 
lo = 10 mA 


1 100P. TYP. 

_ Ta=+125C 


Figure 11. Operating Circuit for Burn-In and 
Steady State Life Tests. 


GROUP A — ELECTRICAL TESTS 




Subgroup 1 

'Static tests at T/^ ~ 25® C “ Ioh» ^ohXi ^ou ^col» bcHi OTR, Vp, BVpt and Ipo 

Subgroup 2 

'Static tests at Ta ~-Ti25®C — Iqh, ioHX, Vol> Iccl, Icch, BVr and CTR _ 

Symbol Min, Max, Unifs Teat Conditions 

Vp 1.8 V lp^T6mA 

Subgroup 3 

’'Static tests at Ta - — loH. loHX» Vol, loot, iCCH, BVr and CTR 


Symbol Min, Max, Units | Test Conditions 


Subgroup 4, S, 6,7 and 8 

These subgroups are not applicable to this device type. 


Subgroup 9 

'Switching tests at T^ - 25®C - ^phli> ^phl2» ^phl 3 » GMh and CM{^ 

Subgroup 10 

'Switching tests at Ta ~ -f 125®C - tpmu tpHLi> t|:)LH2v1pHL2> tptnsi ¥hl 3 __ 

Subgroup 11 

'Switching tests at Ta I^phu > ^plh 2 ^ tpHL 2 > ^phus 

‘Limits and conditions per Table II. 
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HERMETICALLY SEALED 

Whn% HEWLETT FOUR CHANNEL 6N140A 

WmM PACKARD LOW INPUT CURRENT 6N140A/883B 

OPTOCOUPLER 

TECHNICAL DATA JANUARY 1986 



Features 


PERFORMANCE GUARANTEED OVER -55°C TO 
+125°C AMBIENT TEMPERATURE RANGE 

MIL-STD-883 CLASS B TESTING 

HIGH DENSITY PACKAGING 

HERMETICALLY SEALED 

LOW INPUT CURRENT REQUIREMENT: 0.5 mA 

HIGH CURRENT TRANSFER RATIO: 1500% TYPICAL 

LOW OUTPUT SATURATION VOLTAGE: 0.1 V 
TYPICAL 

LOW POWER CONSUMPTION 
1500 Vdc WITHSTAND TEST VOLTAGE 
HIGH RADIATION IMMUNITY 

Applications 

MILITARY/HIGH RELIABILITY SYSTEMS 
ISOLATED INPUT LINE RECEIVER 
SYSTEM TEST EQUIPMENT ISOLATION 
DIGITAL LOGIC GROUND ISOLATION 
EIA RS-232C LINE RECEIVER 
MICROPROCESSOR SYSTEM INTERFACE 
CURRENT LOOP RECEIVER 
LEVEL SHIFTING 

PROCESS CONTROL INPUT/OUTPUT ISOLATION 

Description 

The6N140A isan EIA registered hybrid microcircuit which is 
capable of operation over the full military temperature range 
from -55°C to +125°C and is electrically and functionally 



identical to the 6N140 part. It is an advanced replacement 
unit for the 6N140. Performance of the6N140A over the full 
military temperature range results from an improved 
integrated bypass resistor which shunts photodiode and 
first stage leakage currents. 

The 6N140A contains four GaAsP light emitting diodes, 
each of which is optically coupled to a corresponding 
integrated high gain photon detector. The high gain output 
stage features an open collector output providing both lower 
output saturation voltage and higher speed operation than 
possible with conventional photo-darlington type opto- 
couplers. Also, the separate Vcc pin can be strobed low as an 
output disable or operated with supply voltages as low as 
2.0V without adversely affecting the parametric performance. 

The high current transfer ratio at very low input currents 
permits circuit designs in which adequate margin can be 
allowed for the effects of CTR degradation over time. 

The 6N140A has a 300% minimum CTR at an input current of 
only 0.5mA making it ideal for use in low Input current 
applications such as MOS, CMOS and low power logic 
interfacing or RS-232C data transmission systems. 
Compatibility with high voltage CMOS logic systems is 
assured by the 18V Vcc ^nd by the guaranteed maximum 
output leakage (Iqh) at ISV. The shallow depth of the 1C 
photodiode provides better radiation immunity than 
conventional phototransistor couplers. 

See the selection guide at the front of this section for other 
devices in this family. 




JEDEC Registered Data 
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TABLE I 

Recommended Operating 
Conditions 



Symbol 

Min. 

Max. 

Units 

Input Current, Low Level 
{Each Channel) 

Ifl 


2 


Input Current, High Level 
(Each Channel) 

Ifh 

D.5 

6 

mA 

Supply Voltage 

^cc 

2.0 

18 

V 


TABLE II 

Electrical Characteristics 


Absolute Maximum Ratings* 

Storage Temperature . -65°C to+150°C 

Operating Temperature . -55°C to+125°C 

Lead Solder Temperature .. 260°Gfor10s. 

Units (1.6mm below seating plane) 

Output Current, lo (each channel) . 40mA 

Output Voltage, Vo (each channel) .. -O.Sto 20 Vl‘'l 

Supply Voltage, Vcc .. -O.Sto 20 Vl‘'l 

Output Power Dissipation (each channel) ... SOmW'^l 

- . Peak Input Current (each channel, 

^ <1 ms duration, 500 pps) . 20 mA 

Average Input Current, Ip (each channel) . lOmAl^l 

Reverse Input Voltage, Vr (each channel) . 5V 

55°C to 125°C. Unless Otherwise Specified 


Parameter 

Symbol 

Min. 

Tyb.*" Max. Unita 

Test Conditions 


Note 



300 

1500 % 

lF^0.5mA, Vo^0,4V, Vcc^4.5V 



Current Transfer Ratio 

CTR* 

300 

1000 % 

lF=^1-6mA, Vo==0.4V, Vco^4.6V 

3 

4,5 



200 

500 % 

lF"=^5niA, Vo=^0-4V. Vcc=^4.5V 



Logic Low Output Voltage 

VOL 


.1 .4 V 

,2 .4 V 

lf:==0.5mA, lo£^~1.5mA, 
i Ip^OmA, loL*lOmA, Vcc="4.5V 

2 

4 


Logic High Output Current ' . 

Logic Low Supply Current Icct* 

Logic High Supply Current IccH* 

Input Forward Voltage _ Vf* 

Input Reverse Breakdown , 

Voltage 

Input-Output Insulation . * 

Leakage Current __ 

Propagation Delay Time 

To Logic High At Output tptH* — 

Propagation Delay Time ^ 

To Logic Low At Output 

Common Mode Transient 
immunity At Logic High CMh 

Level Output _ 

Common Mode Transient 
Immunity At Logic Low CMp 

Level Output 

TABLE III 

Typical Characteristics 


iccL* 


1.7 

4 

mA 

IcCH* 


.001 

40 

aa 

Vf* 


1.44 

1.7 

V 

BVp^ 

6 



V 

ll~0* 



1.0 

aA 



6 

60 

AS 

iPLH 


4 

20 

AS 



30 

100 

/4S 

tPHl 


2 

5 

,„,AS 

CMh 

500 

1000 


V/^iS 

CMt 

-500 ; 

-1000 


V/fMS 


lp=2/xA {channel under test) 

Vo^Vcc"^18V 

lFl-tF2"tFS-tr4«'T8mA 

Vcc==^1BV 

fFl=lF2“lF3-lF4®0 

VCC-18V __ 

lF-T6mA, Ta=25°G 

fR-*10iuA, Ta^25X 

45% Relative Humidity, Ta*=25'’C, 

t^Ss., Vi>o^1500 Vdc _ 

lF^Q.5mA. Rt^^.Tkn. Vcc^S.OVy Ta^ 25^ C 
tF=^5mA, Ri^eSOa Vcc^S.OV, Ta^ 25^0 
iF^O.SmA, RL^4Jkn, Vcc«S.0V. Ta« 25^C 
iF^smA, Ri^eson, vcc^s.ov, ta=^2$^c 
I p^O, Ri,«T5kn 

fVcMi-80Vp_p. Vcc-B.OV, Ta«25"C 

.6mArS{^T5kO. 


4 

9 10,12 

_ 

g 11,12 


♦JEDEC Registered Data 
**AII typical values are at Vcq = 5V,T/\ = 25° C. 


Parameter Symbol Min. T; “ “ 


Resistance (Input-Output) R^o _ 10^^ _. 

Capacitance iInput-Output) Oi-o 1.5 f 

Input-Input Insulation ^ ^ 

Leakage Current _*" 

Resistance (Input-input^ Rh 10^^ __ 

Capacitance (Input-Inputt Ci-i _ 1 i: 

Temperature Coefficient .AVf „ n 

of Forward Voltage AT a ___ 

Input Capacitance Gin 60 f 

NOTES: 1. Pin 10 should be the most negative voltage at the detector side. Keeping 
Vqqbs low as possible, but greater than 2.0 volts, will provide lowest total 
Iqh over temperature. 

2. Output power is collector output power plus one fourth of total supply 
power. Derate at 1.66mW/°C above 110° C. 

3. Derate lpat0.33mA/°C above 110°C. 

4. Each channel 

5. CURRENT TRANSFER RATIO is defined as the ratio of output collector 
current, Iq, to the forward LED input current. Ip, times 100%. 

6. Iqhx leakage current resulting from channel to channel optical 

crosstalk. I p = 2juA for channel undertest. Forall otherchannels, lp= 10mA. 

7. Device considered a two-terminal device: Pins 1 through 8 are shorted 
together and pins 9 through 16 are shorted together. 


Ta = 25°C, Vcc = 5V Each Channel 


Test Conditions 


V)-o^ 5Q0 Vdc, Ta^25°C 4,8 

f^lMHz, Ta=25"C 4,8 

45% Relative Humidity, Vi-i=600 Vdc, „ 

Ta^2S°C, 1^5$. ____ 

Vi^i^SOOVdc, Ta^25°C _ 9 

f^lMHz, Ta^25’^C _ 9 

fF^1,6mA 4 

'Si MHz, Vf^O, Ta^2S^'c . 4. 

8. Measured between the LED anode and cathode shorted together.and pins 
10 through 15 shorted together. 

9. Measured between adjacent input pairs shorted together, i.e. between 
pins 1 and 2 shorted together and pins 3 and 4 shorted together, etc. 

10. CMp^ is the maximum tolerable common modfe transient to assure that the 
output will remain in a high logic state (i.e. Vq > 2.0V). 

11. CMl is the maximum tolerable common mode transierit to assure that the 
output will remain in a low logic state (i.e. Vq < 0.8V). 

12. In applications where dV/dt may exceed 50,000 V//is (such as a static 
discharge) a series resistor, Rqc. should be included to protect the 
detector IC’s from destructively high surge currents. The recommended 

IV 

"alu^l^»CC- o.6 - |p(mAl ''“- 

13. This is a momentary withstand test, not an operating condition. 
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Vf - FORWARD VOLTAGE (V) Vq - OUTPUT VOLTAGE - V Ip - INPUT DIODE FORWARD CURRENT (mA) 

Figure 1. Input Diode Forward Current vs. Figure 2. Normalized DC Transfer Figures. Normalized Current Transfer 

Forward Voltage. Characteristics Ratio vs. Input Diode Forward 

Current. 



0.1 1 10 20 
If - INPUT DIODE FORWARD CURRENT (mA) 


Figure 4. Normalized Supply Current vs. 
Input Diode Forward Current. 



T - INPUT PULSE PERIOD (ms) 

Figure 5. Propagation Delay to Logic Low 
vs. Input Pulse Period. 



-60 -40 -20 0 20 40 60 80 100 120 
Ta - TEMPERATURE (“O 

Figure 6. Propagation Delay vs. 
Temperature 



If - INPUT DIODE FORWARD CURRENT (mA) 

Figure 7. Propagation Delay vs. Input Diode 
Forward Current. 




Vo — ■■ ■ - — - 5V 

SWITCH AT A: Ip = 0mA 




PULSE GEN. 



Figure 10. Recommended Drive Circuitry 
Using TTL Logic. 


SWITCH AT B: If= 1.6mA 


**See Note 12. 

Figure 9. Test Circuit for Transient Immunity and Typical Waveforms. 
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MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett Packard’s 883B Optocouplers are in compliance 
with MIL-STD-883, Revision C. Deviations listed below are 
specifically allowed in DESC drawing 83024 for an H.P. 
Optocoupler from the same generic family using the same 
manufacturing process, design rules and elements of the 
same microcircuit group. 

Testing consists of 100% screening to Method 5004 and 
quality conformance inspection to Method 5005 of MIL- 
STD-883. See the pages of this section entitled Hermetic 
Optocoupler MIL-STD-883 Class B Test Program for details 
of this test program. 

6N140A/883B Clarifications: 

I. 100% screening per MIL-STD-883, Method 5004 constant 
acceleration — condition A not E. 

II. Quality Conformance Inspection per MIL-STD-883, 
Method 5005, Group A,B,C and D. 

Group A — See table below for specific electrical tests. 

GROUP A — ELECTRICAL TESTS 


Group B — No change 

Group C — Constant Acceleration — Condition A not E. 
Group D — Constant Acceleration — Condition A not E. 

PART NUMBERING SYSTEM 


Commercial Product 

Ciibs B Product 

6N140A 

6N140A/883B 



CONDITIONS: Ip = 5 mA 
Iq = 10 mA 


Figure 11. Operating Circuit for Burn-In 
and Steady State Life Tests. 


Subgroup 1 

^Static tests at T^s^ - 25'^C - Iqh* Iqhx- ^cCLf lccH> ctr^ Vp, BVr and lj.o 

Subgroup 2 

'Static tests at T^ = ‘f125'^G - Iqh- fccL. IccHt ctr 

Symbol I Min I Max! [ Units I Test Coti 


Test Conditions 

lp=1.6 mA 
Ir -10 fxA 


Vp 1.8 V Ip = 1.6 m/ 

__ _ ^ ___ 

Subgroup 3 

'Static tests at Ty^ - -55° C - Iqh> Iqhx. ^cct> Iqch. ctr _ 

Symbol Min. Max. Units TestCond 

Vp 1.8 V lp=1.6m/ 

_ _ ^ ___ 

Subgroup 4,5,6,7 and 8 

These subgroups are not applicable to this device type. 

Subgroup 9 

'Switching tests at Ta - 25® C “ tpi^pji» tpHii* Wm* tpHL 2 . CMh and CMl 

Subgroup 10 

Switching tests at Ta = +125® C 


Test Conditions 

lp= l!6 mA 
Ir-IO/iA 


Symbol 

Max. 

Units 

Test Conditions 

tpLHI 

300 

JUS 

Ip -0.5 mA, Rt = 4.7 ka 

Vcc = 5.0V 

tpLH2 

80 

/uS 

Ip = 5 inA, Rl = 680 H 

Vcc==5.0 V 

tpHLI 

200 

MS 

Ip = 0.5 mA, RL = 4.7kn 

VcQ-5.0 V 

tpHL2 

10 

MS 

lp-5mA, RL-680 a ! 

Vcg = 5.0V 

Subgroup 11 

Switching tests at Ta = -55® C 

Symbol 

Max, 

Units 

Test Conditions 

tpLHi 

300 


Ip - 0.5 mA, Hi - 4.7 ka 

Vcc-'S.OV 

tptH2 

80 

MS 

Ip-5 mA, Rl-680 H 

VCC-5.0V 

tpHLi 

200 

MS 

|p-0.5mA, RL = 4.7kn 

Vcc = 5.0 V 

tPHL2 

10 

MS 

Ip-5 mA, Rl=680 

VCC-5.0V 


‘Limits and conditions per Table II. 
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HEWLETT 

PACKARD 


FOUR CHANNEL 


HERMETICALLY SEALED 

8302401EC 

OPTOCOHPLER 


DESC APPROVED 




Features 


TECHNICAL DATA JANUARY 1986 


OUTLINE DRAWtNO 





2.29 (.0g0> 0.51 (.020) 
2.791.110) MAX. 


DIMEWSIONS (N MlLtlMETEftS AND ((NCHES), 



RECOGNIZED BY DESC* 

HERMETICALLY SEALED 
MIL-STD-883 CLASS B TESTING 
HIGH DENSITY PACKAGING 
PERFORMANCE GUARANTEED OVER-55° C 
TO +125° C AMBIENT TEMPERATURE RANGE 
1500 V dc WITHSTAND TEST VOLTAGE 
LOW INPUT CURRENT REQUIREMENT: 0.5 mA 
HIGH CURRENT TRANSFER RATIO: 1500% 
TYPICAL 

LOW OUTPUT SATURATION VOLTAGE: 0.1 V 
TYPICAL 

LOW POWER CONSUMPTION 
HIGH RADIATION IMMUNITY 

Applications 

MILITARY/HIGH RELIABILITY SYSTEMS 
ISOLATED INPUT LINE RECEIVER 
SYSTEM TEST EQUIPMENT ISOLATION 
DIGITAL LOGIC GROUND ISOLATION 
EIA RS-232C LINE RECEIVER 
MICROPROCESSOR SYSTEM INTERFACE 
CURRENT LOOP RECEIVER 
LEVEL SHIFTING 

PROCESS CONTROL INPUT/OUTPUT 
ISOLATION 


Description 


The 8302401 EC is the DESC selected item drawing assigned 
by DOD for the 6N140Aoptocoupler which is in accordance 
with MIL-STD-883 class B testing. Operating characteristic 
curves for this part can be seen in the 6N140A data sheet. 
This hybrid microcircuit is capable of operation over the full 
military temperature range from -55°C to +125° C. 

The 8302401 EC contains four GaAsP light emitting diodes, 
each of which is optically coupled to a corresponding 
integrated high gain photon detector. The high gain output 
stage features an open collector output providing both lower 
output saturation voltage and higher speed operation than 
possible with conventional photo-darlington type opto- 
couplers. Also, the separate Vqc P'n can be strobed low as an 
output disable or operated with supply voltages as low as 
2.0V without adversely affecting the parametric performance. 

The high current transfer ratio at very low input currents 
permits circuit designs in which adequate margin can be 
allowed for the effects of CTR degradation over time. 

The 8302401 EC has a 300% minimum CTR at an input 
current of only 0.5mA making it ideal for use in low input 
current applications such as MOS, CMOS and low power 
logic interfacing or RS-232C data transmission systems. 
Compatibility with high voltage CMOS logic systems is 
assured by the 18V Vcc and by the guaranteed maximum 
output leakage (Iqh) at ISV. The shallow depth of the 1C 
photodiode provides better radiation immunity than 
conventional phototransistor couplers. 

The test program performed on the 8302401 EC is in 
compliance with DESC drawing 83024 and the provisions of 
method 5008, Class B of MIL-STD-883. 




‘Defense Electronic Supply Center (DESC) is an agency of the Department of Defense (DOD). 
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Recommended Operating 
conditions 



Symbol 

Min. 

Max. 

Units 

input Current, Low Level 
(Each Channel) 

Ifl 


2 

aA 

Input Current, High Level 
(Each Channel) 

(pH 

0.5 

5 

mA 

Supply Voltage 

Vcc 

2.0 

18 

V 


Absoiute Maximum Ratings 


Storage Temperature Range. -65°C to +150° C 

Operating Temperature .. -55° C to+125° C 

Lead Solder Temperature . 260° C for 10 s. 

(1.6mm below seating plane) 

Output Current, Iq (each channel). 40 mA 

Output Voltage, Vq (each channel) . -0.5 to 20 Vl’’ I 

Supply Voltage, Vcc . to 20 Vl'' I 

Output Power Dissipation (each channel) .50 mWl^l 

Peak Input Current (each channel, 

<1 ms duration).. 20 mA 

Average Input Current, Ip (each channel). 10 mA'^l 

Reverse Input Voltage, Vr (each channel) .5V 


100% Screening 


MIL-STD-883, METHOD 5004 (CLASS B DEVICES) 


Test Screen 

Method 

Conditions 

1. Precap internal Visual 

2017 


2. High Temperature Storage 

1008 

Condition C,Ta-150°C, 

Time - 24 hours minimum 

3. Temperature Cycling 

1010 

Condition C, -65° C to +150°C, 10 cycles 

4. Constant Acceleration 

2001 

Condition A, SKG's, Y-j axis only 

5, Fine Leak 

1014 

Condition A 

6. Gross Leak 

1014 

Condition C 

7, Interim Eiectricai Test 


Optional 

8. Burn~fn 

1015 

Condition B, Time ™ 160 hours minimum 

Ta- +126°0, Vcc== laV, 1 f^ 5 mA, 
lo“ 10 mA (Figure 1) 

9. Final Eiectricai Test j 

Eiectricai Test 

Eiectricai Test 


Group A, Subgroup 1, 5% PDA applies 

Group A, Subgroup 2 

Group A. Subgroup 3 

10. External Visual 

2009 


















Quality Conformance inspection 

GROUP A ELECTRICAL PERFORMANCE CHARACTERISTICS 


Parameter Symbol 

Current Transfer Ratio h f (ctr) 

Logic Low Output Voltage Vql 

Iqh 

Logic High Output Current - 

_ >OHX 

Logic Low Supply Current Iqcl 

Logic High Supply Current Icch 

Input Forward Voltage Vp 

Input Reverse Breakdown p 

Voltage _ 

Input-Output Insulation I 

Leakage Current 

Capacitance Between * 

Input-Output 

Propagation Delay Time 
To Logic High At Output 


Propagation Delay Time 
To Logic Low At Output 

Common Mode Transient 
Immunity At Logic High 
Level Output 

Common Mode Transient 
Immunity At Logic Low 
Level Output 


Test Conditions 

Group A 
Subgroups 

Limits 

Min. Max* 


Note 

lp-0.5mA, Vo-0,4V, Vcc==4.5V 

1,2,3 

300 

% 

4,5 

1f- 1 .6mA, Vo-OAV, Vcc=4.5V ! 

1 , 2:3 1 

300 1 


% 1 

4,5 

lF^5mA, Vo-0.4V. Vcc=4.5V j 

1,2f3 1 

200 


% 

4 5 

lF-0.5mA. loL^1.5mA,Vcc=4,5V 

1,2,3 


0.4 

V 

4 

Ip-SmA, l0t-1OriA, Vcc=4.5V 

1,2,3 


0.4 

V 

4 

Ip—2/.{A 

1.2,3 


250 

juA- 

4 

Vo=Vcc-=18V 

1,2,3 


250 

IxA 

4,6 

IF1-I F2^l F3 ~Jf 4~^ .6mA 

Vcc-^iav 

1.2,3 


4 

mA 


j F2=| P3=| P4~0m A 

Vcc-18V 

1.2.3 


40 

iuA 


lr-“1 FimA 

1.2 


1.7 

V 

4 

I p t .on iM 

3 


1.8 

V 

4 

Ir-=10mA 

1.2,3 

5 


V 

4 


45% Relative Humidity, T=25^C, 
t^5$., V|.q^ 15Q0 VdC _ 

f^1MHz,Tc-25'^C 

lF==^0.5mA,RL==4Jkn, VccrS.OV 

Ip^SmA, Rt-^eSOa Vcc==5.0V 

lF^0.5mA>Rt^47kn, Vcc«5>QV 

Ip-SmA, Ri_-680iL Vcc^S.OV 

1f== 0, Rt==1,5kn 

{VcM|-25Vp.p, Vcc=5.0V. Ta-25^C 

lF=T6mA. Rt^T5ka 
lVcM!-25Vp.p, Vcc-S.OV, Ta-25"C 


9, 10, 11 


60 


■1 

9 


20 



10,11 


30 

fiS 


9,10. 11 


100 

JUS 


9 


5 

MS 


10,11 


10 

jUS 


9,10,11 

500 


V/ms 

9,11 

9,10,11 

", 

-500 


V/jus 

10,11 


NOTES: 1. Pin 10 should be the most negative voltage at the 
detector side. Keeping Vqc as low as possible, but 
greater than 2.0 volts, will provide lovyest total Iqh over 
temperature. 

2. Output power is collector output power plus one 
fourth of total supply power. Derate at 1.66mW/°C 
above 110°C. 

3. Derate Ip at 0.33mA/°C above 110° C. 

4. Each channel 

5. CURRENT TRANSFER RATIO is defined as the ratio 
of output collector current, Iq, to the forward LED 
input current. Ip, times 100%. 

6- Iqhx is the leakage current resulting from channel to 
channel optical crosstalk. Ip = 2juA for channel under 
test. For all other channels. Ip = 10mA. 

7. Device considered a two-terminal device: Pins 1 
through 8 are shorted together and pins 9 through 16 
are shorted together. 


8. Measured between the LED anode and cathode shorted 
together and pins 10 through 15 shorted together. 

9. CMh is the maximum tolerable common mode transient 
to assure that the output will remain in a high logic state 
(i.e. Vo > 2.0V). 

10. CMl is the maximum tolerable common mode transient 
to assure that the output will remain in a low logic state 
(i.e. Vo < 0.8V). 

11. In applications where dV/dt may exceed 50,000 y/fxs 
(such as a static discharge) a series resistor. Roc. should 
be included to protect the detector IC’s from destructively 
high surge currents. The recommended value is 

^cc 0.6 Ip'fmA) 

12. This is a momentary withstand test, not an operating 
condition. 















GROUP B TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 


Test 

Method 

Conditions 

LTPD 

Subgrou|> 1 

Physical Dimensions (Not required if 
Group D is to be performed) 

2016 


2 Devices 
(no failures) 

Subgroup 2 

Resistance to Solvents 

2015 


4 Devices 
(no failures) 

Subgroup 3 

Solderability 

(LTPD applies to number of leads 
inspected — no fewer than 3 devices 
shall be used). 

2003 

Soldering Temperature of 245 ± 5®C 
for 10 seconds 

15 

(3 Devices) 

Subgroup 4 

Internal Visual and Mechanical 

2014 


1 Device 
(no failures) 

Subgroup 5 

Bond Strength 

Thermocompression: 

(Performed at precap, prior to seal 

LTPD applies to number of bond 
pulls from a minimum of 4 devices). 

2011 

Test Condition D 

15 

(4 Devices) 

Subgroup 6 

Internal Water Vapor Content 
(Not applicable does not contain 
desiccant) 

- 


- 

Subgroup 7 

Fine Leak 

Gross Leak 

1014 

Condition A 

Condition G 

5 

Subgroup S"' 

Electrical Test 

Electrostatic Discharge Sensitivity 

Electrical Test 

*(To be performed at initial qualification only) 

3015 

Group A, Subgroup 1, except l|»o 

Group A, Subgroup 1 j 

i 

15 


GROUP C TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 


Test 

Method 

Conditions 

LTPD 

Subgroup 1 

Steady State Life Test 

1005 

Condition B, Time - 1000 hours total 

TA-T125'^a Vcc^18V, 

lp~ 5 mA, lo~ 10 mA (Figure 1) 

5 

Endpoint Electricals at 1000 hours 


Group A, Subgroup 1,2,3 


Subgroup 2 

Temperature Cycling 

1010 

Condition C, -65'^C to +150''C, 

10 cycles 

15 

Constant Acceleration 

2001 

Condition A, 5KGs, Yt axis only 


Fine Leak 

1014 

Condition A 


Gross Leak 

1014 

Condition C 


Visual Examination i 

1010 

Per Visual Criteria of Method 1010 


Endpoint Electricals 

j 

Group A, Subgroup 1,2,3 





GROUP D TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 


Test 

Subgroup 1 

Physical Dimensions 


Subgroup 2 

Lead Integrity 

SubgropI 3 

Thermal Shock 

Temperature Cycling 

Moisture Resistance 
Pine Leak 
Gross Leak 
Visual Examination 
Endpoint Electricals 


Conditions 


Test Condition B2 Head fatigue) 

Condition B. (-55° C to T125‘’C) 

15 cycles min. 

Condition C. (~65'"C to +150°C) 
100 cycles min. 

Condition A 
Condition C 

Per Visual Criteria of Method 1004 
Group A, Subgroup 1, 2,3 


Subgroup 4 

Mechanical Shock 

Vibration Variable Frequency 

Constant Acceleration 

Fine Leak 

Gross Leak 

Visual Examination 

Endpoint Electricals 

2002 

2007 

2001 

1014 

1014 

1010 

Condition B, 1500G, t - 0.5 ms, 

5 blovvs in each orientation 

Condition A 

Condition A, 5KGs, Y-i axis only 
Condition A 

Condition C 

Per Visual Criteria of Method 1010 
Group A, Subgroup 1, 2,3 

15 

Subgroup 5 

Salt Atmosphere 

1009 

Condition A min. 

15 

Fine Leak 

1014 

Condition A 


Gross Leak 

1014 

Condition C 


Visual Examination 

1009 

Per Visual Criteria of Method 1009 




Subgroup 7 

Adhesion of Lead Finish 

Subgroup 8 

Ltd Torque 

(not applicable—solder seal) 


3 Devices 
(0 failures) 
5 Devices 
(1 failure) 


5 Devices 
(0 failures) 



Figure 1. Operating Circuit for Burn-In and Steady State Life Tests. 
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Features 


• PERFORMANCE GUARANTEED OVER -55° C TO +125° C 
AMBIENT TEMPERATURE RANGE 

• MIL-STD-883 CLASS B TESTING 

• HERMETICALLY SEALED 

• HIGH SPEED: TYPICALLY 400k BIT/S 

• 2 MHz BANDWIDTH 

• OPEN COLLECTOR OUTPUTS 

• 18VOLTVcc 

• DUAL-IN-LINE PACKAGE 

• 1500 Vdc WITHSTAND TEST VOLTAGE 

• HIGH RADIATION IMMUNITY 


DescriDtion 


The 4N55 consists of two completely independent opto- 
couplers in a hermetically sealed ceramic package. Each 
channel has a light emitting diode and an integrated 
photon detector. Separate connections for the photodiodes 
and output transistor collectors improve the speed up to a 
hundred times that of a conventional phototransistor opto- 
coupler by reducing the base-collector capacitance. 

The 4N55 is suitable for wide bandwidth analog 
applications, as well as for interfacing TTL to LSTTL or 
CMOS. Current Transfer Ratio (CTR) is 9% minimum at Ip 
= 16mA over the full military operating temperature range, 
-55°C to +125°C. The 18V Vcc capability will enable the 
designer to interface any TTL family to CMOS. The 
availability of the base lead allows optimized gain/ 
bandwidth adjustment in analog applications. The 


Applications 

• HIGH RELIABILITY SYSTEMS 

• LINE RECEIVERS 

• DIGITAL LOGIC GROUND ISOLATION 

• ANALOG SIGNAL GROUND ISOLATION 

• SWITCHING POWER SUPPLY FEEDBACK 
ELEMENT 

• VEHICLE COMMAND/CONTROL 

• SYSTEM TEST EQUIPMENT 

• LEVEL SHIFTING 


shallow depth of the 1C photodiode provides better 
radiation immunity than conventional phototransistor 
couplers. 

Hewlett-Packard’s new high reliability part type 4N55/883B 
meets Class B testing requirements for MIL-STD-883, This 
part is the recommended and preferred device from the 
4N55 product family for use in high reliability applications. 

See the selection guide at the front of this section for other 
devices in this family. 

CAUTION: The small junction sizes inherent to the design of this 
bipolar component increases the component’s susceptibility to 
damage from electrostatic discharge (BSD). It is advised that 
normal static precautions be taken in handling and assembly of 
this component to prevent damage and/or degradation which may 
be induced by BSD. 


JEDEC Registered Data 
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Absolute Maximum Ratings* 

Storage Temperature . -65°C to+150°C 

Operating Temperature . -55°C to+125°C 

Lead Solder Temperature . 260°Cfor10s 

(1.6mm below seating plane) 

Average Input Current, Ip (each channel) . 20mA 

Peak Input Current, Ip (each 

channel, < 1ms duration) .. 40mA 

Reverse Input Voltage, Vr (each channel) . 5V 

Input Power Dissipation (each channel) . 36mW 

Average Output Current, lo (each channel) . 8mA 

Peak Output Current, lo (each channel) . 16mA 

Supply Voltage, Vcc (each channel) . -0.5V to 20V 

Output Voltage, Vo (each channel) . -0.5V to 20V 

TABLE II. 

Electrical Characteristics ta=- 55»c to 


Emitter Base Reverse Voltage, Vebo . 3.0V 

Base Current, Ib (each channel) . 5mA 

Output Power Dissipation (each channel) . 50mW 

Derate linearly above 100° C free air 
temperature at a rate of 1.4mW/°C. 

TABLE I. 

Recommended Operating 
Conditions (each channel) 



Symbol 

Min. 

Max. 

Input Current, Low Level 

IFL 


250 

Supply Voltage 

Vcc 

2 

18 


Parameter ^^ymbol Min. Ty| 

Current Transfer Ratio CTR* 9 S 

Logic High Output Current loH < 

Output Leakage Current 

IohT 1 

Logic Low Supply Current Iccu* 2 

Logic High Supply Current Icch'* 0 

Input Forward Voltage Vp* 1 

Input Reverse Breakdown - * 

Voltage __ 

Input-Output Insulation ^ 

Leakage Current __ 

Propagation Delay Time , * 

to Logic High at Output _ ^ 

Propagation Delay Time ^ . 

to Logic Low at Output ^ 

TABLE III. 

Typical Characteristics at 


iSymbol 

Min. 

Typ.** 

Max. 

flits 

CTR* 

9 

20 


% 

lOH 


20 

100 

aA 

IohT 


70 

250 

aA 

ICCL* 


35 

200 

aA 

ICCH'* 


0.2 

10 

mA 

Vf* 


1.5 

1.8 

v 

Bvr* 

3 



V 

ll-o* 



1.0 

pA 

tPLH* 


2.0 

6.0 

pS 

tPHL* 


0.4 

2.0 

MS 


Fig Note 

_ — 


55° C to +125°C, unless otherwise specified 
Max. Ur»Hs _ Test Conditions _ 

% lF==16mA, Vo==0.4V, Vcc="4.5V 

A If-0, If (Other channeh“20mA 
100 I'A Vo^vec=16V 

A lF~250juA, If ! other channel !==20mA 
250 aA vo=Vcc=18V 


iF^OmA, If (other channeh-20mA 

Vcc"=18V _ 

lF==2QmA _^ 

Jr^IO/iA 

45% Relative Humidity, 

Ta^ 25°C, t==^5s, V(-o=1500Vdc _ 

RL-8.2Kn. Ct^SOpF 

lF=i16mA. Vcc=5V _^ 

RL==8.2Kn, Cl=-50pF 
lF=i^16mA, Vcc^5V 

•JEDEC Registered Data. 

“All typical values are at Vcc = 5V, Ta = 25° C. 


L=25°C 


Parameter 

Symbol 

Typ. 

Units 

Test Conditions 

Fig. 

Note 

Temperature Coefficient 
of Forward Voltage 

AVf 

ATa 

-1.5 

mV/°C 

If == 20 mA 


1 

Input Capacitance 

Cin 

120 

pF 

f=-1 MHz, Vfii=0 


1 

Resistance (Input-Output) 

Bi-o 

1012 

n 

Vi-o-500 Vdc 


1 

Capacitance (Input-Output) 

Ci~0 

1.0 

PF 

f=^1 MHz 


1,4 

Input-Input Insulation 

Leakage Current 

li-l 

1 

pA 

45% Relative Humidity, 

Vi-p500Vdc, t«5s 


5 

Capacitance (Input-Input) 

Ct-t 

.65 

pF 

f=:1 MHz 


5 

Transistor DC Current Gain 

hpE 

1 150 

— 

Vo^aV, lo^amA 


1 

Smail Signal Current 

Transfer Ratio 

Alp 

AIf 

21 

% 

Vcc^SV, Vo=2V 

7 

1 

Common Mode Transient 

Immunity at Logic High 

Level Output 

CMh 

i 

1000 

V/jtxS 

If- 0, RL-S.2kO 

VCM=10Vp-p I 

Vo(min.l-^2.0V 

10 

1.6 

Common Mode Transient 

Immunity at Logic Low 

Level Output 

CMl 

1 -1000 

V/mS 

lF==^16mA, RL^8.2ka i 

VcM-10Vp-p ' 

Vo (max.) = 1 == 0.8 V 

10 

1 

1,7 

Bandwidth 

BW 

! 2 

MHz 

Ru^ioon 

8 

8 


























Notes; 

1. Each channel. 

2. Current Transfer Ratio is defined as the ratio of output collector current, lo, to the forward LED input current, Ip, times 100%. CTR is 
known to degrade slightly over the unit’s lifetime as a function of input current, temperature, signal duty cycle and system on time. 
Refer to Application Note 1002 for more detail. In short it is recommended that designers allow at least 20-25% guardband 

for CTR degradation. 

3. Measured between pins 1 through 8 shorted together and pins 9 through 16 shorted together. 

4. Measured between each input pair shorted together and the output pins for that channel shorted together. 

5. Measured between pins 3 and 4 shorted together and pins 7 and 8 shorted together. 

6. CMh is the steepest slope (dV/dt) on the leading edge of the common mode pulse, Vcm, for which the output will remain In the 
logic high state (i.e. Vo > 2.0 V). 

7. CMl is the steepest slope (dV/dt) on the trailing edge of the common mode pulse, Vcm, for which the output will remain in the 
logic low state (i.e. Vo < 0.8 V). 

8. Bandwidth is the frequency at which the ac output voltage is 3dB below the low frequency asymptote. 

9. This is a momentary withstand test, not an operating condition. 
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Figure 5. Logic Low Supply Current vs. Input Diode 
Forward Current. 
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LOGIC GATE 


LOGIC FAMILY 

LSTTL 

CMOS 

DEVICE NO. 

54L$14 

CD40106BM 

Vcc 

6V 

5V 

15V 

Rt 5% 

TOLERANCE 

‘18kn 

8.2ka 

22ki:i 


•THE EQUIVALENT OUTPUT LOAD RESISTANCE IS AFFECTED 
BY THE LSTTL INPUT CURRENT AND IS APPROXIMATELY 8.2kn. 


This is a worst case design which takes into account 25% 
degradation of CTR. See App. Note 1002 to assess actual 
degradation and lifetime. 


Figure 11. Recommended Logic Interface. 


MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett-Packard’s 883B optocouplers are in compliance 
with MIL-STD-883, Revision C. Deviations listed below are 
specifically allowed in DESC drawing 81028 for an H.P. 
Optocoupler from the same generic family using the same 
manufacturing process, design rules and elements of the 
same microcircuit group. 

Testing consists of 100% screening to Method 5004 and 
quality conformance inspection to Method 5005 of MIL- 
STD-883. See the pages of this section entitled Hermetic 
Optocoupler Product Qualification for details of this test 
program. 

4N55/883B Clarifications: 

I. 100% screening per MIL-STD-883, Method 5004 con¬ 
stant acceleration — condition A not E. 

II. Quality Conformance Inspection per MIL-STD-883, 
Method 5005, Group A, B, C and D. 

Group A — See table below for specific electrical tests. 
Group B — No change 

Group C — Constant Acceleration — Condition A not E. 
Group D — Constant Acceleration — Condition A not E. 


GROUP A — ELECTRICAL TESTS 


Subgroup 1 

* Static tests at Ta = 25“ C, loH, BVr, Iccl, Icch, CTR, Vf, Iohi and li-o. 

LTPD 

2 

Subgroup 2 

* Static tests at Ta = 4*125“ C, loH. SVr Iccl. Icch, CTR, Vf and Iohi 

3 

Subgroup 3 

* Static tests at Ta ~ -55“ C, Iqh, BVr Iccl, iccH, CTR, Vp and Iohi 

5 

Subgroups 4, 5, 6,7 and 8 

These subgroups are non-applicable to this device type 


Subgroup 9 

* Switching tests at Ta = 25“ C, tPiH and tpHL 

2 

Subgroup 10 

* Switching tests at Ta = +125“ G, tPLH and tpHi 

3 

Subgroup 11 

* Switching tests at Ta = -55“C, tptH and tPHL 

6 


PART NUMBERING SYSTEM 
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Figure 12. Operating Circuit for Burn-in and Steady State Life 
Tests 


Limits and Conditions per Table II. 
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Applications 

Because technology is growing and changing so 
rapidly, HP’s commitment to customers includes 
an extensive applications department. In an effort 
to anticipate design needs and answer design 
questions, this team of engineers has published a 
complete library of apphcations literature available 
through HP sales and service offices, authorized 
distributors and direct from the factory. A listing 
of all application bulletins and application notes is 
on the facing page. 

This year application handbooks which contain 
complete application notes bound together with 
additional product information are available. Now 
you can keep the design information 
you need from year-to-year. 



These handbooks sell for $12 each, U.S. price. 
Look in the back of this catalog for a business 
reply card to order yours. For individual 
application notes either use the business reply 
card or call your nearest HP sales and service 
office. Ask for the Components department. A 
listing of these offices can be found in the 
appendix, section 10. 

In 1981, the second edition of the 
Optoelectronics/Fiber Optics Applications 
Manual was published by McGraw-Hill. This 
hard-bound manual was prepared by HP’s 
applications engineering staff and contains design 
information on LED’s, displays, optocouplers and 
fiber optics. It can be purchased from an 
authorized distributor or directly from McGraw- 
Hill for $25. 






Applications Listing 


MOTION SENSING AND CONTROL 


Model 

Pub. No. (Date) 

Description 

AN-1011 

5953-9393 (12/83) 

Design and Operational Considerations 
for the HEDS-5000 Incremental Shaft 
Encoder 

AN-1025 

5954-0920 (9/85) 

Applications and Circuit Design for the 
HEDS-7500 series Digital Potentiometer 

BAR CODE COMPONENTS 

Model 

Pub. No. (Date) 

Description 

AB-59 

5953-9365 (7/83) 

HP 16800A/16801A Bar Code Reader 
Configuration Guide for a DEC VT-100 or 
Lear Siegler ADM-31 to a DEC PDP-11 
Computer 

AB-61 

5953-9361 (8/83) 

HP 16800A/16801A Bar Code Reader 
Configuration Guide for an IBM 

3276/3278 Terminal 

AB-62 

5953-9362 (8/83) 

HP 16800A/16801A Bar Code Reader 
Configuration Guide for an IBM 4955F 
Series 1 Process Control CPU/Protocol 
Converter and an IBM 3101 Terminal 

AB-63 

5953-9363 (8/83) 

HP 16800A/16801A Bar Code Reader 
Configuration Guide for an IBM 5101 
Personal Computer 

AB-68 

5953-9382 (11/83) 

HP 16800A/16801A Bar Code Reader 
Configuration Guide for a MICCM 
Micro280 Message Concentrator 

AB-1008 

5953-0460 (1/81) 

Cptical Sensing with the HEDS-1000 

AN-1013 

5953-9387 (11/83) 

Elements of a Bar Code System 

OPTOCOUPLERS 


Model 

Pub. No. (Date) 

Description 

TB-101 

5954-1004 (4/85) 

Fiber Cptic SMA Connector Technology 

TB-102 

5954-1011 (5/85) 

Fiber/Cable Selection for LED Based 

Local Communications Systems 

TB-103 

5954-1017 (7/85) 

High Speed Cptocouplers vs. Pulse 
Transformer 

AB-60 

5953-9347(4/83) 

Applications Circuits for 

HCPL-3700 and HCPL-2601 

AB-69 

5953-9384 (10/83) 

CMCS Circuit Design using Hewlett- 
Packard Cptocouplers 

AN-939 

5953-9368 (10/73) 

High Speed Cptocouplers 

AN-947 

5953-7759 (6/82) 

Digital Data Transmission Using Cptically 
Coupled Isolators 

AN-948 

5953-7716 (12/81) 

Performance of the 6N135, 6N136 and 
6N137 Cptocouplers in Short to Moderate 
Length Digital Data Transmission 

Systems 

AN-951-1 

5953-7794 (10/82) 

Applications for Low Input Current, 

High Gain Cptocouplers 


AN-951-2 
5963-7730 (4/82) 

Linear Applications of Cptocouplers 

AN-1002 

5953-7799 (10/82) 

Consideration of CTR Variations in 
Cptically Coupled Isolator Circuit 

Designs 

AN-1004 

5953-0406 (11/79) 

Threshold Sensing for Industrial Control 
Systems with the HCPL-3700 Interface 
Cptocoupler 

AN-1018 

5953-9359 (8/83) 

Designing with HCPL-4100 and 

HCPL-4200 20 mA Cptocouplers 

AN-1023 
5954-1003 (3/85) 

Radiation Immunity of HP Cptocouplers 

AN-1024 
5954-1006 (3/85) 

Ring Detection with the 

HCPL-3700 Cptocoupler 

FIBER OPTICS 


Model 

Pub. No. (Date) 

Description 

AB-65 

5953-9370 (9/83) 

Using 50/125 fxm Cptical Fiber with 
Hewlett-Packard Components 

AB-71 

5954-1021 (12/85) 

Using 200 jum PCS Cptical 

Fiber with HP Components 

AN-915 

5953-0431 (4/80) 

Threshold Detection of Visible and 

Infrared Radiation with PIN Photodiodes 

AN-1000 
5953-0463 (1/82) 

Digital Data Transmission with the HP 
Fiber Cptic System 

AN-1022 

5954-0979 (1/85) 

High Speed Fiber Cptic Link Design with 
Discrete Components 

LIGHT BARS AND BAR GRAPH ARRAYS 

Model 

Pub. No. (Date) 

Description 

AN-1007 
5953-0452 (1/81) 

Bar Graph Array Applications 

AN-1012 

5953-0478 (2/81) 

Methods of Legend Fabrication 

SOLID STATE LAMPS 

Model 

Pub. No. (Date) 

Description 

AB-1 

5952-8378 (1/75) 

Construction and Performance of High 
Efficiency Red, Yellow and Green 

LED Materials 

AN-945 

5952-0420 (10/73) 

Photometry of Red LEDs 

AN-1005 
5953-0419 (3/80) 

Cperational Considerations for LED 

Lamps and Display Devices 

AN-1017 

5953-7784 (10/82) 

LED Solid State Reliability 

AN-1019 

5954-0921 (1/86) 

Using the HLMP-4700/-1700/-7000 Series 
Low Current Lamp 

AN-1021 

5953-0861 (5/84) 

Utilizing LED Lamps Packaged on Tape 
and Reel 

AN-1027 
5954-0893 (7/85) 

Soldering LED Components 

AN-1028 

5954-0902 (9/85) 

Surface Mount Subminiature LED Lamps 
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SOLID STATE DISPLAYS 


APPLICATIONS HANDBOOKS 


Model 

Pub. No. (Date) 

Description 

AB-4 

5952-8381 (4/75) 

Detection and Indication of Segment 
Failures in 7-Segment LED Displays 

AB-64 

5953-9366 (9/83) 

Mechanical and Optical Considerations 
for the 0.3” Microbright 

Seven-Segment Display 

AB-70 

5954-0868 (11/84) 

Green LED Displays and GEN III ANVIS 
Night Vision Goggle Compatibility 

AN-934 

5952-0337 (11/72) 

5082-7300 Series Solid State Display 
Installation Techniques 

AN-1006 
5953-0439 (7/80) 

Seven Segment LED Display Applications 

AN-1015 

5953-7788 (11/82) 

Contrast Enhancement Techniques for 
LED Displays 

AN-1016 
5953-7787 (3/84) 

Using the HDSP-2000 Alphanumeric 
Display Family 

AN-1026 

5954-0886 (6/85) 

Designing with HP’s Smart Display — the 
HPDL-2416 


Model 

Pub. No. (Date) 

Description 

HPBK-4000 

(1986) 

LED Indicators and Displays Applications 
Handbook 
$10 

HPBK-5000 

(1986) 

Optocouplers and Fiber Optics 

Applications Handbook 

$10 

APPLICATIONS MANUAL 

Model 

Pub. No. (Date) 

Description 

HPBK-2000 
McGraw-Hill 
(no. 93203815) 
(1981) 

Optoelectronics/Fiber-Optics 

Applications Manual 
$25 
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Abstracts 


APPLICATION BULLETIN 1 

Construction and Performance of High Efficiency Red, 
Yeiiow and Green LED Materials 

The high luminous efficiency of Hewlett-Packard’s High 
Efficiency Red, Yellow and Green lamps and displays is 
made possible by a new kind of light emitting material 
utilizing a GaP transparent substrate. This application 
bulletin discusses the construction and performance of 
this material as compared to standard red GaAsP and 
red GaP materials. 

APPLICATION BULLETIN 4 

Detection and Indication of Segment Faiiures in Seven 
Segment LED Displays 

The occurrence of a segment failure in certain 
applications of seven segment displays can have 
serious consequences if a resultant erroneous message 
is read by the viewer. This application bulletin discusses 
three techniques for detecting open segment lines and 
presenting this information to the viewer. 

APPLICATION BULLETIN 59 
HP16800A/16801A Bar Code Reader Configuration 
Guide for a DEC VT-100 or Lear Siegier ADM-31 to a 
DEC PDP-11 Computer 

This application bulletin provides information to aid in 
configuring the HP 16800A/16801A bar code reader with 
a DEC-PDP-11 computer, and either a DEC-VT-100 
terminal or a LEAR SIEGLER ADM-31 terminal. 

APPLICATION BULLETIN 60 

Applications Circuits for HCPL-3700 and HCPL-2601 

Simple circuit illustrations are given for use of the 
HCPL-3700 threshold detection optocoupler for ac or 
dc sensing requirements. Programmable threshold 
levels are given for the HCPL-3700. 

Also, a basic LSTTL to LSTTL isolation interface circuit 
for 10 MBd operation is given which uses the high 
common mode transient immunity HCPL-2601 
optocoupler. 

APPLICATION BULLETIN 61 

HP 16800A/16801A Bar Code Reader Configuration 

Guide for an IBM 3276/3278 Terminal 

This application bulletin provides information to aid in 
configuring the HP 16800A/16801A bar code reader with 
an IBM 3276/3278 terminal to an IBM 3272/3274 Remote 
Communications Controller. In this configuration the 
IBM 3272/3274 is connected to an IBM mainframe 
computer. 

APPLICATION BULLETIN 62 
HP 16800A/16801A Bar Code Reader Configuration 
Guide for an IBM 4955F Series 1 Process Control CPU/ 
Protocol Converter and an IBM 3101 Terminal 

This application bulletin provides information to aid in 
configuring the HP 16800A/16801A bar code reader in 
an eavesdrop configuration with an IBM 3101 terminal 


and an IBM Series 1 Process Control CPU/Protocol 
Converter. In this configuration the IBM Series 1 is 
connected to an IBM mainframe computer. 

APPLICATION BULLETIN 63 

HP 16800A/16801A Bar Code Reader Configuration 

Guide for an IBM 5101 Personal Computer 

This application bulletin provides information to aid in 
configuring the HP 16800A/16801A bar code reader with 
an IBM 5101 Personal Computer. 

APPLICATION BULLETIN 64 

Mechanical and Optical Considerations for the 0.3" 

Microbright Seven-Segment Display 

The need to conserve space in electronic instruments 
has increased drastically in the drive to design more 
compact, more portable equipment. Hewlett-Packard has 
facilitated the saving of space in the design of front 
panels with the introduction of the Microbright, Hewlett- 
Packard’s new HDSP-7300/-7400/-7500/-7800 series 
compact 0.3" seven segment displays. Smaller than the 
conventional 0.3" device, the Microbright requires less 
space without sacrificing display height and is also 
Hewlett-Packard’s most sunlight viewable seven segment 
display. 

This application bulletin deals with several issues in the 
use of the Microbright. Optical filtering is covered, with 
recommendations on filters to use over the devices. 
Adjusting the package height and recommended sockets 
are also presented, followed by a discussion on the 
brightness of the display. 

APPLICATION BULLETIN 65 

Using 50/125 iim Optical Fiber with Hewiett-Packard 

Components 

Applications Bulletin 65 explains factors that influence 
the power coupled into various fiber diameters and 
numerical apertures. Test results showing coupled 
power from HP LED sources Into 100/140 ju metre and 
50/125 metre fiber are included. 

APPLiCATiON BULLETIN 68 

HP 16800A/16801A Bar Code Reader Configuration 

Guide for a MiCOM Micro280 message concentrator 

In some applications, multiple bar code readers may be 
required to input data to a logging terminal or a central 
processing unit. However, connecting each unit to a 
CPU may utilize more input/output ports than desired. 

A port concentrator will allow several devices to be 
connected using only one port to the CPU. This 
application bulletin provides information to aid in 
configuring the HP 16800A/16801A bar code reader with 
a MICOM Micro280 Message Concentrator. 
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Abstracts (cont.) 

APPLICATION BULLETIN 69 

CMOS Circuit Design Using Hewiett-Packard 

Optocoupiers 

Within this application bulletin are CMOS isolation 
interface circuits for use with the various, low input 
current, Hewlett-Packard optocoupiers, specifically, the 
HCPL-2200/2300/2731 and 6N139 devices. Advantages 
of and recommendations for different input and output 
circuit configurations are given in tabular form for low 
power operation at various signalling rates. 

APPLICATION BULLETIN 70 

Green LED Displays and GEN III ANVIS Night Vision 

Goggle Compatibility 

The military is incorporating GEN III Aviator’s Night 
Vision Imaging System (ANVIS) night vision goggles 
(NVG) to provide vision capability during night 
operations. Aircraft instrument lighting and other 
equipment must be compatible with the GEN III ANVIS 
goggles so as not to interfere with their operation. 

NVG compatibility can be achieved with Hewlett- 
Packard green LED displays when combined with the 
proper NVG filters. The topics discussed in this 
application bulletin include a description of the GEN 
III ANVIS night vision goggles, NVG compatibility 
problems, the military ANVIS Radiance requirement for 
NVG compatibility and technical data on NVG filters for 
use with green LED displays. 

APPLICATION BULLETIN 71 

200-/im PCS Fiber with Hewlett-Packard Fiber Optic 

Transmitters and Receivers 

A description of the properties of 200-Atm PCS fiber Is 
given and the performance when used with Hewlett- 
Packard fiber optic components is described in the form 
of graphs and tables. 

APPLICATION NOTE 915 

Threshold Detection of Visible and Infrared Radiation 
with PIN Photodiodes 

PIN photodiodes are compared with multiplier 
phototubes In an 11-point summary of their relative 
merits. This is followed by a description of PIN 
photodiode device structure, mode of operation, and 
analysis of the diode’s equivalent circuit. 

Four pre-amplifier circuits are presented. Two of these 
describe use of operational amplifiers — one for linear 
response, the other for logarithmic response. The other 
two circuits are designed for substantially higher 
speeds of response, using discrete components to 
obtain wide bandwidth as well as high sensitivity. 

APPLICATION NOTE 934 

5082-7300 Series Solid State Display Installation 

Techniques 

The 4N5X, HDSP-07XX/08XX/09XX, and 5082-73XX 
series Numeric/Hexadecimal indicators are an excellent 
solution to most standard display problems in 


commercial, industrial and military applications. The 
unit integrates the display character and associated 
drive electronics in a single package. This advantage 
allows for space, pin and labor cost reductions, at the 
same time improving overall reliability. 

The information presented In this note describes 
general methods of incorporating this series into varied 
applications. 

APPLICATION NOTE 945 
Photometry of Red LEDs 

Nearly all LEDs are used either as discrete indicator 
lamps or as elements of a segmented or dot-matrix 
display. As such, they are viewed directly by human 
viewers, so the primary criteria for determining their 
performance is the judgment of a viewer. Equipment for 
measuring LED light output should, therefore, simulate 
human vision. 

This application note will provide answers to these 
questions: 

1. What to measure (definitions of terms) 

2. How to measure it (apparatus arrangement) 

3. Whose equipment to use (criteria for selection) 

APPLICATION NOTE 947 

Digital Data Transmission Using Optically Coupled 
Isolators 

Optocoupiers make ideal line receivers for digital data 
transmission applications. They are especially useful for 
elimination of common mode interference between two 
isolated data transmission systems. This application 
note describes design considerations and circuit 
techniques with special emphasis on selection of line 
drivers, transmission lines, and line receiver termination 
for optimum data rate and common mode rejection. 

Both resistive and active terminations are described in 
detail. Specific techniques are described for 
multiplexing applications, and for common mode 
rejection and data rate enhancement. 

APPLICATION NOTE 948 

Performance of the 6N135/6/7 Series of Optocoupiers in 
Short to Moderate Length Digital Data Transmission 
Systems 

Describes use of HP 6N135/6/7 optocoupiers as line 
receivers in a TTL-TTL compatible NRZ (nonreturn-to- 
zero) data transmission link. It describes several useful 
total systems including line driver, cable, terminations, 
and TTL compatible connections. 

APPLICATION NOTE 951-1 

Applications for Low Input Current, High Gain 

Optocoupiers 

Optocoupiers are useful in line receivers, logic isolation, 
power lines, medical equipment, and telephone lines. 
This note discusses use of the 6N138/9 series high CTR 
optocoupiers in each of these areas. 
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APPLICATION NOTE 951-2 
Linear Applications of Optocouplers 

Although optocouplers are not inherently linear, the 
separate photodiodes used in Hewlett-Packard 
optocouplers provide better linearity as well as higher 
speed of response than phototransistor detectors. 

Linearity enhancement by use of paired optocouplers is 
described with specific circuit examples offering DC-to- 
25 KHz response. These examples illustrate the relative 
merits of differential and servo techniques. 

A circuit with linear AC response to 10 MHz is also 
described for analog optocouplers having the 
photodiode terminals externally accessible. 

Digital techniques of voltage-to-frequency conversion 
and pulse width modulation are discussed. Their 
linearity is quite independent of optocoupler linearity 
but require use of high speed optocouplers for low 
distortion. 

APPLICATION NOTE 1000 

Digital Data Transmission with the HP Fiber Optic 

System 

Fiber optics can provide solutions to many data 
transmission system design problems. The purpose of 
this application note is to aid designers in obtaining 
optimal benefits from this relatively new technology. 
Following a brief review of the merits, as well as the 
limitations, of fiber optics relative to other media, there 
is a description of the optical, mechanical, and electrical 
fundamentals of fiber optic data transmission system 
design. How these fundamentals apply is seen in the 
detailed description of the Hewlett-Packard system. The 
remainder of the note deals with techniques 
recommended for operation and maintenance of the 
Hewlett-Packard system, with particular attention given 
to deriving maximum benefit from the unique features it 
provides. 

APPLICATION NOTE 1002 

Consideration of CTR Variations in Optocoupier Circuit 
Designs 

A persistent, and sometimes crucial, concern of 
designers using optocouplers is that of the current 
transfer ratio, CTR, changing with time. The change, or 
CTR degradation, must be accounted for if long, 
functional lifetime of a system is to be guaranteed. This 
application note will discuss a number of different 
sources for this degradation. 

APPLICATION NOTE 1004 

Threshold Sensing for Industrial Control Systems with 
the HCPL-3700 Interface Optocoupler 

Interfacing from industrial control systems to logic 
systems is a necessary operation in order to monitor 
system progress. This interfacing is found in process 
control systems, programmable controllers, 
microprocessor subsystems which monitor limit and 
proximity switches, environmental sensors and ac line 
status; in switching power supplies for detection of ac 


power loss; in power back up systems which need an 
early warning of power loss In order to save special 
microprocessor memory information or switch to 
battery operation, etc. Applications of the HCPL-3700 
interface optocoupler are addressed in this note. The 
isolation and threshold detection capability of the 
HCPL-3700 allows it to provide unique features which 
no other optocoupler can provide. Addressed in this 
note are the advantages of using this optocoupler for 
isolating systems as well as the device characteristics, 
dc/ac operational performance with and without 
filtering, simple calculations for setting desired 
thresholds, and four typical application examples for 
the HCPL-3700. Additional coverage is given to 
protection considerations for the optocoupler from the 
standpoint of power transients, thermal conditions, and 
electrical safety requirements of the industrial control 
environment. 

APPLICATION NOTE 1005 

Operational Considerations for LED Lamps and Display 
Devices 

In the design of a display system, which incorporates 
LED lamps and display devices, the objective is to 
achieve an optimum between light output, power 
dissipation, reliability, and operating life. The 
performance characteristics and capabilities of each 
LED device must be known and understood so that an 
optimum design can be achieved. The primary source 
for this information is the LED device data sheet. The 
data sheet typically contains Electrical/Optical 
Characteristics that list the performance of the device 
and Absolute Maximum Ratings in conjunction with 
characteristic curves and other data which describe the 
capabilities of the device. A thorough understanding of 
this information and its intended use provides the basis 
for achieving an optimum design. This application note 
presents an in-depth discussion of the theory and use 
of the electrical and optical information contained 
within a data sheet. Two designs using this information 
in the form of numerical examples are presented, one 
for dc operation and one for pulsed (strobed) operation. 

APPLICATION NOTE 1006 

Seven Segment LED Display Applications 

This application note begins with a detailed explanation 
of the two basic product lines that Hewlett-Packard 
offers in the seven segment display market. This 
discussion includes mechanical construction 
techniques, character heights, and typical areas of 
application. The two major display drive techniques, dc 
and strobed, are covered. The resultant tradeoffs of 
cost, power, and ease of use are discussed. This is 
followed by several typical instrument applications 
including counters, digital voltmeters, and 
microprocessor interface applications. Several different 
microprocessor based drive techniques are presented 
incorporating both the monolithic and the large seven 
segment LED displays. 


9-7 


APPLICATIONS 


Abstracts (cont.) 

The application note contains a discussion of intensity 
and color considerations made necessary if the devices 
are to be end stacked. Hewlett-Packard has made 
several advances in the area of sunlight viewability of 
LED displays. The basic theory is discussed and 
recommendations made for achieving viewability in 
direct sunlight. Information concerning display 
mounting, soldering, and cleaning is presented. Finally, 
an extensive set of tables has been compiled to aid the 
designer in choosing the correct hardware to match a 
particular application. These tables Include seven 
segment decoder/drivers, digit drivers, LSI chips 
designed for use with LEDs, printed circuit board edge 
connectors, and filtering materials. 

APPLICATION NOTE 1007 
Bar Graph Array Applications 

This application note begins with a description of the 
manufacturing process used to construct the 10 
element array. Next is a discussion of the package 
design and basic electrical configuration and how they 
affect designing with the bar graph array. Mechanical 
information including pin spacing and wave soldering 
recommendations are made. 

Display interface techniques of two basic types are 
thoroughly discussed. The first of these two drive 
schemes is applicable in systems requiring display of 
analog signals in a bar graph format. The second major 
drive technique interfaces bar graph arrays in systems 
where the data is of a digital nature. Examples of 
microprocessor controlled bar graph arrays are 
presented. 

Summarized for the design engineer are tables of 
available integrated circuits for use with bar graph 
arrays. Finally, a list of recommended filters is included. 

APPLICATION NOTE 1008 
Optical Sensing with the HBCS-1100 

This application note gives the basic optical flux 
coupling design for discrete emitters and detectors. 
Presents the concepts of modulation transfer function, 
depth of field, and reflective sensor design. It also 
discusses the optical and electrical operation of the 
HBCS-1100 High Resolution optical sensor. Finally, it 
presents electrical design techniques which allow the 
HBCS-1100 to interface with popular logic families. 

APPLICATION NOTE 1011 

Design and Operational Considerations for the HEDS- 
5000 incremental Shaft Encoder 

This application note is directed toward the system 
designer using the HEDS-5000 and HEDS-6000 
modular incremental shaft encoders. First the note 
briefly analyzes the theory of design and operation of 
the HEDS-5000 and HEDS-6000. A practical approach 
to design considerations and an error analysis provide 
an indepth treatment of the relationship between motor 
mechanical parameters and encoding error 
accumulation. Several design examples demonstrate 
the analysis techniques presented. Operation 


considerations for assembly, test, trouble shooting and 
repair are presented. Finally some circuits and software 
concepts are introduced which will be useful in 
interfacing the shaft encoder to a digital or 
microprocessor based system. Appendix A summarizes 
the uses and advantages of various encoder 
technologies while Appendix B provides guidance for 
selecting DC motors suitable for use with the HEDS- 
5000 and HEDS-6000. 

APPLICATION NOTE 1012 
Methods of Legend Fabrication 

Hewlett-Packard LED Light Bar Modules inscribed with 
fixed messages or symbols can be used as economical 
annunciators. Annunciators are often used in front 
panels to convey the status of a system, to indicate a 
selected mode of operation or to indicate the next step 
in a sequence. This application note discusses 
alternative ways the message or symbols (legends) can 
be designed. A selection matrix is provided to assist in 
the selection of the most appropriate method of legend 
fabrication. Each fabrication method is explained in 
detail along with mounting and attachment techniques. 
Finally, prevention of cross-talk is discussed for legend 
areas of a multi-segmented light bar. 

APPLICATION NOTE 1013 
Elements of a Bar Code System 

This application note describes in detail the elements 
that make up most bar code systems. Included is a 
discussion of the fundamental system design, detailed 
discussion of 7 popular code symbologies, a section on 
symbol generation, and methods of data entry. A 
glossary of terms and a reference section are also 
included. This is an excellent publication for people 
who are just learning about bar code, or for those who 
need a more comprehensive understanding of the 
subject. 

APPLICATION NOTE 1015 

Contrast Enhancement Techniques for LED Displays 

Contrast enhancement Is essential to assure readability 
of LED displays in a variety of indoor and outdoor 
ambients. Plastic filters are typically used for contrast 
enhancement with indoor lighting and glass circular 
polarized filters are typically used to achieve readability 
in sunlight ambients. 

This application note discusses contrast enhancement 
technology for both indoor and outdoor ambients, the 
theory of Discrimination Index and provides a list of 
tested contrast enhancement filters and filter 
manufacturers. 

APPLICATION NOTE 1016 

Using the HDSP-2000 Alphanumeric Display Family 

The HDSP-2000 family of alphanumeric display 
products provides the designer with a variety of easy-to- 
use display modules with on board integrated circuit 
drivers. The HDSP-2000 family has been expanded to 
provide three display sizes with character heights 
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ranging from 3.8 mm (0.15”) to 6.9 mm (0.27”), four 
display colors, and both commercial and military 
versions. These displays can be arranged to create both 
single line and multiple line alphanumeric panels. 

This note is intended to serve as a design and 
application guide for users of the HDSP-2000 family of 
alphanumeric display devices. It covers the theory of 
the device design and operation, considerations for 
specific circuit designs, thermal management, power 
derating and heat sinking, and intensity modulation 
techniques. 

APPLICATION NOTE 1017 
LED Solid State Reliability 

Light emitting diode display technology offers many 
attractive features including multiple display colors, 
sunlight readability, and a continuously variable intensity 
adjustment. One of the most common reasons that LED 
displays are designed into an application, however, is 
the high level of reliability of the LED display. Hewlett- 
Packard has taken a leadership role in setting reliability 
standards for LED displays and documenting reliability 
performance. 

This note explains how to use the reliability data sheets 
published for HP LED indicators and displays. It 
describes the LED indicator and display packages, 
defines device failures, and discusses parameters 
affecting useful life, failure rates and mechanical test 
performance. 

APPLICATION NOTE 1018 

Designing with the HCPL-4100 and HCPL-4200 Current 
Loop Optocoupler 

Digital current loops provide unique advantages of large 
noise immunity and long distance communication at 
low cost. Applications are wide and varied for current 
loops, but one of the critical concerns of a loop system 
is to provide a predictable, reliable and isolated 
interface with the loop. The HCPL-4100 (transmitter) 
and HCPL-4200 (receiver) optocouplers provide for 
easy interfacing to and from a current loop with minimal 
design effort. Within this application note a complete 
description of the HCPL-4100/4200 devices is given 
along with applications for digital, 20 mA, simplex, half 
duplex and full duplex loops. These loops can be either 
point-to-point or multidrop configurations. Factors 
which affect data performance are discussed. Circuit 
arrangements with specific data performance are given 
in graphical and tabular form. 

APPLICATION NOTE 1019 

Using the HLMP-4700/-1700/-7000 Series Low Current 
Lamps 

Hewlett-Packard manufactures a series of LED lamps 
that are designed for operation at 2 mA DC. These 
lamps are available in high efficiency red, yellow, and 
high performance green in a variety of package styles. 
These lamps allow the designer to reduce system power 
dissipation, and drive circuit costs. 

This application note contrasts electrical characteristics 
of the low-current lamp with HP’s conventional lamp. 


Costs of implementing lamp drive circuits are 
discussed, as in power conservation in TTL and circuits 
involving higher voltages. Finally, telecommunications 
and battery information are presented. 

APPLICATION NOTE 1021 

Utilizing LED Lamps Packaged on Tape and Reel 

Hewlett-Packard offers many of its LED lamps 
packaged on tape and reel for radial insertion by 
automatic equipment during high volume production of 
PC board assemblies. 

This application note Is a guide to the use of tape and 
reel LED lamps in the automatic insertion process. 
Discussed are the LED lamp tape and reel 
configuration, the radial lead insertion process, PC 
board design considerations, a method to maintain LED 
lamp alignment during soldering and lamp stand-off 
height information. 

APPLICATION NOTE 1022 

High Speed Fiber Optic Link Design with Discrete 

Components 

As the technology of fiber optic communication 
matures, design considerations for large volume 
applications focus as much on cost and reliability, as 
bandwidth and bit-error-rate. This application note 
describes a 100 MBd fiber optic communication link 
which was implemented with low-cost, non-exotic 
technology, including LED transmitter, PIN photodiode 
detector, off-the-shelf ICs and discrete components, laid 
out on epoxy-glass circuit boards. 

APPLICATION NOTE 1023 

Radiation Immunity of Hewlett-Packard Optocouplers 

Opening with a quotation from MIL-HDBK-279 
describing optocouplers containing photodiodes as 
superior to optocouplers containing phototransistors, 
the text describes the properties of ionizing radiation 
(particles and photons) and how it affects the 
performance of optocouplers. Graphs show 
degradation of CTR (Current Transfer Ratio) in the 
6N140 as a function of gamma total dose (up to 1000 
rad [Si] and as a function of total neutron fluence (up to 
6 X 10''2 n/cm2). A table gives radiation hardness 
requirements for various military requirements. 

APPLICATION NOTE 1024 

Ring Detection with the HCPL-3700 Optocoupler 

With the increased use of modems, automatic phone 
answering equipment, private automatic branch 
exchange (PABX) systems, etc., low-cost, reliable, 
isolated ring detection becomes important to many 
electronic equipment manufacturers. This application 
note addresses the definition of ringing requirements 
(U.S.A. and Europe), applications of the HCPL-3700 
optocoupler as a simple, but effective, ring detector. A 
design example is shown with calculations to illustrate 
proper use of the HCPL-3700. Features which are 
integrated into the HCPL-3700 provide for predictable 
detection, protection and isolation when compared to 
other optocoupler techniques. 
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APPLICATION NOTE 1025 

Applications and Circuit Design for the HEDS-7500 
series Digital Potentiometer 

This application note demonstrates some of the uses for 
the Hewlett-Packard HEDS-7500 series digital 
potentiometer, explains how a digital potentiometer 
works, and explains some of the advantages of a digital 
potentiometer over a standard resistive potentiometer. 

In addition, this application note provides some 
examples of circuitry which will interface the digital 
potentiometer to a microprocessor, and provides 
mechanical design considerations and available options 
for the HEDS-7500 series digital potentiometer. 

APPLICATION NOTE 1026 

Designing with Hewlett-Packard’s Smart Display — The 
HPDL-2416 

The trend in LED Alphanumeric displays is to simplifiy a 
designer’s job as much as possible by incorporating on 
board character storage, ASCII character generation, 
and multiplexing within the display. The HPDL-2416 is a 
four character alphanumeric display which incorporates 
a 64 character ASCII decoder and an on board CMOS 
1C to perform these functions. This application note is 
intended to serve as a design and application guide for 
users of the HPDL-2416. The information presented will 
cover: electrical description, electrical design 
considerations, interfacing to micro-processors, pre¬ 
programmed message systems, mechanical and 
electrical handling, and contrast enhancement. 

APPLICATION NOTE 1027 
Soldering LED Components 

The modern printed circuit board is assembled with a 
wide variety of semiconductor components. These 
components may include LED lamps and displays in 
combination with other components. The quantity of 
solder connections will be many times the component 
count. Therefore, the solder connections must be good 
on the first pass through the soldering process. The 
effectiveness of the soldering process is a function of 
the care and attention paid to the details of the process. 
It is important for display system designers and PC 
board assembly engineers to understand the aspects of 
the soldering process and how they relate to LED 
components to assure high yields. 

This application note provides an in depth discussion 
on the aspects of the soldering process and how they 
relate to LED lamps and display components, with the 
objective of being to serve as a guide towards achieving 
high yields for solder connections. 


APPLICATION NOTE 1028 

Surface Mount Subminiature LED Lamps 

Modern printed circuit boards are being assembled with 
surface mounted components, replacing through hole 
mounted components In many traditional applications. 
Hewlett-Packard has surface mount options for its 
HLMP-6000/7000 series of subminiature LED lamps. 
Options oil and 013 for “gull wing” leads and Option 
021 for “yoke” leads for inverted mounting. 

This application note provides information on how to 
surface mount and vapor phase reflow solder these 
surface mount subminiature LED lamps. 


TECHNICAL BRIEF 101 

Fiber Optic SMA Connector Technology 

Technical Brief 101 discusses tradeoffs between various 
SMA connector techniques and provides a contact 
matrix of manufacturers versus SMA connector type. 

TECHNICAL BRIEF 102 
Fiber/Cable Selection for LED Based 
Local Communications Systems 

Technical Brief 102 is intended to assist the first time 
user of fiber optics with the selection of a fiber cable 
that best meets desired system requirements. Issues 
discussed in Technical Brief 102 include: Tradeoffs 
between various fiber types, the effect of LED emitters 
on fiber performance, coupled power versus numerical 
aperture and factors that Influence cable selection. A 
contact matrix that lists fiber cable manufacturers 
versus cable type is also included. 

TECHNICAL BRIEF 103 

High Speed Optocouplers vs. Pulse Transformers 

For high speed signaling with ground loop isolation, 
pulse transformers are often used. Here are summarized 
briefly the difficulties encountered in the use of pulse 
transformers, such as rise-time, sag, and interwinding 
capacitance. A table summarizes the parameters of 
Hewlett-Packard optocouplers designed for high speed 
signaling. A second table summarizes the advantages of 
using these optocouplers instead of pulse transformers. 
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HP Components 
Authorized Distributor 
and Representative Directory 


United States 

Alabama 

Hall-Mark Electronics 
4900 Bradford Drive 
Huntsville 35807 
(205) 837-8700 

Hamilton/Avnet 
4940 Research Drive N.W. 
Huntsville 35805 
(205) 837-7210 

Schweber Electronics 
2227 Drake Avenue 
Suite 14 

Huntsville 35805 
(205) 882-2200 


Arizona 

Hamilton/Avnet 
505 South Madison 
Tempe 85281 

(602) 231-5100 

Schweber Electronics 
11049 N. 23rd. Drive 
Suite 100 
Phoenix 85029 
(602) 997-4874 


California 

Hall-Mark Electronics 
8I3O Remmet Avenue 
Canoga Park 91304 
(818) 716-7300 

Hall-Mark Electronics 
2221 E. Rosecrans Blvd. 
Suite 104 
El Segundo 90245 
(213) 643-9101 

Hall-Mark Electronics 
1110 Ringwood Court 
San Jose 95131 
(408) 9^6-0900 

Hall-Mark Electronics 
14831 Franklin Avenue 
Tustin 92680 
(714) 669-4700 

Hamilton/Avnet 
3002 East G Street 
Ontario 91764 
(71^) 989-4602 

Hamilton/Avnet 
4103 Northgate Blvd. 
Sacramento 95834 
(916) 925-2216 

Hamilton/Avnet 
4545 Viewridge Avenue 
San Diego 92123 
(619) 571-7510 

Hamilton/Avnet 
1175 Bordeaux Drive 
Sunnyvale 94086 
(408) 7^3-3355 


California (cont.) 

Hamilton Electro Sales 
9650 De Soto Avenue 
Chatsworth 91311 
(818) 700-6500 

Hamilton Electro Sales 
3170 Pullman Street 
Costa Mesa 92626 
(714) 641-4166 

Hamilton Electro Sales 
10950 W. Washington Blvd. 
Culver City 90230 
(213) 558-2121 

Schweber Electronics 
21139 Victory Blvd. 

Canoga Park 91303 
(818) 999-4702 

Schweber Electronics 
1225 W. 190th Street 
Suite 360 
Gardena, CA 90248 
(213) 327-8409 

Schweber Electronics 
17822 Gillette Avenue 
Irvine 9271*1 
(714) 863-0200 

Schweber Electronics 
1771 Tribute Road 
Suite B 

Sacramento 95815 

(916)’ 929-9732 

Schweber Electronics 
6750 Nancy Ridge Drive 
Bldg. 7, Suites D & E 
San Diego 92121 
(619) 450-0454 

Schweber Electronics 
90 East Tasman Drive 
San Jose 95134 
(408) 946-7171 


Colorado 

Hamilton/Avnet 
8765 East Orchard 
Suite 708 
Englewood 80111 
(303) 740-1000 

Schweber Electronics 
8955 E. Nichols Avenue 
Highland Tech Business Plaza 
Englewood 80112 
(303) 799-0258 


Connecticut 

Hall-Mark Electronics 
Barnes Industrial Park 
33 Village Lane 
P.O. Box 5024 
Wallingford 06492 
(203) 269-0100 


Connecticut (cont.) 

Hamilton/Avnet 
Commerce Drive 
Commerce Industrial Park 
Danbury 06810 
(203) 797-1100 

Schweber Electronics 
Finance Drive 
Commerce Industrial Park 
Danbury 06810 
(203) 7*18-7080 


Florida 

Hall-Mark Electronics 
15301 Roosevelt Blvd. 
Suite 303 
Clearwater 33520 
(813) 530-4543 

Hall-Mark Electronics 
7648 Southland Blvd. 
Suite 100 
Orlando 32809 
(305) 855-4020 

Hall-Mark Electronics 
3161 S.W. 15th Street 
Pompano Beach 33069-*l800 
(305) 971-9280 

Hamilton/Avnet 
6801 N.W. 15th Way 
Ft. Lauderdale 33309 
(305) 971-2900 

Hamilton/Avnet 
3197 Tech Drive North 
St. Petersburg 33702 
(813) 576-3930 

Hamilton/Avnet 
6947 University Blvd. 
Winter Park 32792 
(305) 628-3888 

Schweber Electronics 
215 N. Lake Blvd. 
Altamonte Springs 32701 
(305) 331-7555 

Schweber Electronics 
2830 N. 28th Terrace 
Hollywood 33020 
(305) 927-0511 


Georgia 

Hall-Mark Electronics 
6410 Atlantic Boulevard 
Suite 115 
Norcross 3007I 
(H04) 447-8000 

Hamilton/Avnet 
5825 D. Peachtree Corners 
East 

Norcross 30092 
(H04) 447-7507 

Schweber Electronics 
303 Research Drive 
Suite 210 
Norcross 30092 
(1*04) 449-9170 


Illinois 


Hall-Mark Electronics 
1177 Industrial Drive 
Bensenville 60106 
(312) 860-3800 

Hamilton/Avnet 
1130 Thorndale Avenue 
Bensenville 60106 
(312) 860-7700 

Schweber Electronics 
904 Cambridge Drive 
Elk Grove Village 60007 
(312) 364-3750 


Indiana 

Hamilton/Avnet 
485 Cradle Drive 
Carmel 46032 
(317) 844-9333 


Iowa 

Hamilton/Avnet 
915 33rd Avenue S.W. 

Cedar Rapids 52404 
(319) 362-4757 

Schweber Electronics 
5270 North Park Place N.E. 
Cedar Rapids 52402 
(319) 373-1417 


Kansas 

Hall-Mark Electronics 
10815 Lakeview Drive 
Lenexa 66215 
(913) 888-4747 

Hamilton/Avnet 
9219 Quivira Road 
Overland Park 66215 
(913) 888-8900 

Schweber Electronics 
10300 W. 103rd. Street 
Suite 200 

Overland Park 66214 
(913) 492-2922 


Maryland 

Hall-Mark Electronics 
10240 Old Columbia Road 
Columbia 21046 
(301) 988-9800 

Hamilton/Avnet 
6822 Oak Hall Lane 
Columbia 21045 
(301) 995-3500 

Schweber Electronics 
9330 Gaither Road 
Gaithersburg 20877 
(301) 840-5900 
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Massachusetts 

Hall-Mark Electronics 
6 Cook Street 
Pinehurst Park 
Billerica 01521 
(617) 935-9777 

Hamilton/Avnet 
50 Tower Office Park 
Woburn 01801 
(6,17) 273-7500 

Schweber Electronics 
25 Wiggins Avenue 
Bedford 01730 
(617) 275-5100 


Michigan 

Hamilton/Avnet 
2215 29th Street S.E. 
Grand Rapids 49508 
(616) 243-8805 

Hamilton/Avnet 
32487 Schoolcraft Road 
Livonia 48150 
(313) 522-4700 

Schweber Electronics 
12060 Hubbard Drive 
Livonia 48150 
(313) 525-8100 


Minnesota 


Hall-Mark Electronics 
7838 12th Avenue, So. 
Bloomington 55420 
(612) 854-3223 

Hamilton/Avnet 
10300 Bren Road E. 
Minneapolis 553‘»3 
(612) 932-0600 

Schweber Electronics 
7424 W. 78th Street 
Edina 55435 
(612) 9111-5280 


Missouri 

Hall-Mark Electronics 
13750 Shoreline Drive 
Earth City 63045 
(3111) 291-5350 

Hamilton/Avnet 
13743 Shoreline Court 
Earth City 63045 
(314) 344-1200 

Schweber Electronics 
502 Earth City Expwy. 
Suite 203 
Earth City 63045 
(3111) 739-0526 


New Hampshire 

Hamilton/Avnet 
444 East Industrial Park 
Manchester 03103 
(603) 624-9400 

Schweber Electronics 
Bedford Farms, Bldg. 2 
Kilton & South River Road 
Manchester 03102 
(603) 625-2250 


New Jersey 

Hall-Mark Electronics 
107 Fairfield Road 
Suite IB 
Fairfield 07006 
(201) 575-4415 

Hall-Mark Electronics 
1000 Midlantic Drive 
Mt. Laurel 08054 

(609) 235-1900 

Hamilton/Avnet 
1 Keystone Avenue 
Cherry Hill 08003 
(609) 424-0100 

Hamilton/Avnet 
10 Industrial Road 
Fairfield 07006 
(201) 575-3390 

Schweber Electronics 
18 Madison Road 
Fairfield 07006 
(201) 227-7880 


New Mexico 


Hamilton/Avnet 
2524 Baylor S.E. 
Albuquerque 87106 
(505) 765-1500 


New York 

Hall-Mark Electronics 
1 Comae Loop 
Ronkonkoma 11779 
(516) 737-0600 

Hamilton/Avnet 
933 Motor Park Way 
Hauppauge 11788 
(516) 231-9800 

Hamilton/Avnet 
333 Metro Park Drive 
Rochester 14623 

(716) 475-9130 

Hamilton/Avnet 
103 Twin Oaks Drive 
Syracuse 13206 
(315) 437-2641 

Schweber Electronics 
3 Town Line Circle 
Rochester 14623 
(716) 424-2222 

Schweber Electronics 
Jericho Turnpike 
Westbury 11590 
(516) 334-7474 


North Carolina 


Hall-Mark Electronics 
5237 North Boulevard 
Raleigh 27604 

(919) 872-0712 

Hamilton/Avnet 

Dr. 3510 Spring Forest Road 
Raleigh 27604 
(919) 878-0810 

Schweber Electronics 
1 North Commerce Center 
5285 North Boulevard 
Raleigh 27604 
( 919 ) 876-0000 


Ohio 

Hall-Mark Electronics 
4460 Lake Forest Drive 
Suite 202 
Cincinnati 45242 
(513) 563-5980 

Hall-Mark Electronics 
5821 Harper Road 
Solon 44139 
(216) 349-4632 

Hall-Mark Electronics 
6130 Sunburry Road 
Suite B 

Westerville 43081 
(614) 891-4555 

Hamilton/Avnet 

4588 Emery Industrial Parkway 

Cleveland 44128 

(216) 831-3500 

Hamilton/Avnet 
945 Senate Drive 
Dayton 45459 
(513) 433-0610 

Hamilton/Avnet 
777 Brooksedge Blvd. 
Westerville 43081 
(614) 882-7389 

Schweber Electronics 
23880 Commerce Park Road 
Beachwood 44122 
(216) 464-2970 

Schweber Electronics 
7865 Paragon Road 
Suite 210 
Dayton 45459 
(513) 439-1800 


Oklahoma 

Hall-Mark Electronics 
5460 S. 103 rd East Avenue 
Tulsa 74145 
(918) 665-3200 

Schweber Electronics 
4815 S. Sheridan 
Suite 109 
Tulsa 74145 
(918) 622-8000 


Oregon 

Hamilton/Avnet 
6024 S.W. Jean Road 
Bldg. C, Suite 10 
Lake Oswego 97034 
(503) 635-8831 


Pennsylvania 

Hamilton/Avnet 
2800 Liberty Avenue 
Pittsburgh 15222 
(412) 281-4150 

Schweber Electronics 
231 Gibralter Road 
Horsham 19044 
(215) 441-0600 

Schweber Electronics 
1000 R.I.D.C. Plaza 
Suite 203 
Pittsburgh 15238 
(412) 782-1600 


Texas 


Hall-Mark Electronics (Corp.) 
11333 Pagemill Drive 
Dallas 75234 
(214) 343-5000 

Hall-Mark Electronics 
12211 Technology Blvd. 
Austin 78727 
(512) 258-8848 

Hall-Mark Electronics 
10375 Brockwood Road 
Dallas 75238 
(214) 553-4300 

Hall-Mark Electronics 
8000 Westglen 
Houston 77063 
(713) 781-6100 

Hamilton/Avnet 
2401 Rutland 
Austin 78758 
(512) 837-8911 

Hamilton/Avnet 
8750 West Park 
Houston 77 O 63 
(713) 780-1771 

Hamilton/Avnet 

2111 W. Walnut Hill Lane 

Irving 75062 

(214) 659-4111 

Schweber Electronics 
6300 La Calma Drive 
Suite 240 
Austin 78752 
(512) 458-8253 

Schweber Electronics 
4202 Beltway Drive 
Dallas 75234 ' 

(214) 661-5010 

Schweber Electronics 
10625 Richmond Avenue 
Suite 100 
Houston 77042 
(713) 784-3600 


Utah 

Hamilton/Avnet 
1585 West 2l3t S. 
Salt Lake City 84119 
(801) 972-2800 


Washington 

Hamilton/Avnet 
14212 N.E. 21st Street 
Bellevue 98006 
(206) 453-5844 


Wisconsin 

Hall-Mark Electronics 
16255 West Lincoln Ave. 
New Berlin 53151 
(414) 797-7844 

Hamilton/Avnet 
2975 Moorland Road 
New Berlin 53151 
(J»14) 784-4510 

Schweber Electronics 
150 S. Sunnyslope Road 
Brookfield 53005 
(414) 784-9020 
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International 

Australia 

VSI Electronics Pty. Ltd. 
Office 8 

116 Melbourne Street 
North Adelaide 
South Australia 5006 
(61) 8 267 '♦848 

VSI Electronics Pty. Ltd. 
Suite 3, Bell Court 
CNR.Water & Brunswick Streets 
Fortitude Valley 
Brisbane, Queensland ^006 
(61) 7 525 022 

VSI Electronics Pty. Ltd. 
Suite 3 

118 Church Street 
Hawthorn, Victoria 3122 
(61 ) 3 819 50^44 

VSI Electronics Pty. Ltd. 

Unit 1 

25 Brisbane Street 
East Perth, W.A. 6000 
(61 ) 9 328 84499 

VSI Electronics Pty. Ltd. 

16 Dickson Avenue 
Artarmon, N.S.W. 2064 
(61) 2 439 8622 


Austria 


Transistor V.m.b.H 
Auhofstr. 41a 
A-1130 Wien 
(43) 222 829451 


Belgium 

Diode Belgium 
Luchtschipstraat 2 
Rue De L'Aeronef 2 
B-1140 Brussels 
( 32 ) 2 216 2100 


Brazil 


Datatronix Electronica LTDA 
Av. Pacaembu, 746-C11 
Sao Paulo 
(55) 11 8260111 


Canada 

Hamilton/Avnet 
Electronics Ltd. 

6845 Rexwood Drive 
Units 3, 'I 4 5 

Mississauga, Ontario L4V 1R2 
(416) 677-7432 

Hamilton/Avnet 
Electronics Ltd. 

2795 Halpern Street 
St. Laurent 

Montreal, Quebec H4S 1P8 
(514) 335-1000 

Hamilton/Avnet 
Electronics Ltd. 

190 Colonnade Road 
Nepean, Ontario K7E 7J5 
( 613 ) 226-1700 

Hi-Tech Sales Limited (REP) 
Box 115 

339 10th Avenue S.E. 

Calgary, Alberta T2G 0W2 
(403) 251-4745 

Hi-Tech Sales Limited (REP) 
7510B Kingsway 
Burnaby, B.C. V3N 3C2 
(604) 524-2131 


Canada (cont.) 

Hi-Tech Sales Limited (REP) 
102-902 St. James Street 
Winnipeg, Manitoba R3G 3J7 
(204) 786-3343 

Zentronics, Ltd. 

8 Tilbury Court 
Brampton, Ontario L6T 3T4 
(416) 451-9600 

Zentronics, Ltd. 

Bay /41 

3300 14th Avenue, N.E. 
Calgary, Alberta T2A 6J4 
(403) 272-1021 

Zentronics, Ltd. 

155 Colonnade Road 
Units 17 & 18 
Nepean, Ontario K2E 7K1 
(613) 226-8840 

Zentronics, Ltd. 

505 Locke Street 
St. Laurent 

Montreal, Quebec H4T 1X7 
(514) 735-5361 

Zentronics, Ltd. 

Unit 108 

11400 Bridgeport Road 
Richmond, B.C. V6X 1T2 
(604) 273-5575 

Zentronics, Ltd. 

546 Weber St. N. 

Unit 10 

Waterloo, Ontario N2L 5C6 
(519) 884-5700 

Zentronics, Ltd. 

590 Berry Street 
Winnipeg, Manitoba R3H 0S1 
(204) 775-8661 


Denmark 


Interelko APA 
Silovej 18 
DK-2690 Karlslunde 
(45) 3 140700 


Finland 


Field-OY 

Veneentekijantie 18 
SF-00210 Helsinki 21 
(358) 0 6922577 


France 


Almex 

Zone Industrielle d'Antony 
48, rue de I'Aubepine 
92160 Antony 
(33) 1 6662112 

Feutrier 
8, Benoit Malon 
92150 Surensnes 
(33) 1 7724646 

Feutrier 

Rue de Trois Glorieuses 
42270 St. Priest En Jarez 
(33) 7 7746733 

S.C.A.I.B. 

80 rue d'Arcueil 
Zone Silic 137 
94523 Rungis Cedex 
(33) 1 6872313 


Germany 

Distron GmbH 
Behaimstrasse 3 
D-1000 Berlin 10 
(49) 30 3421041 

EBV Elektronik 
Oberweg 6 

D-8025 Unterhaching 
(49) 89 611051 

Ingenieurbuero Dreyer 
Flensburger Strasse 3 
D-2380 Schleswig 
(49) 4621-24055 

Jermyn GmbH 
Postfach 1180 
D-6277 Camberg 
(49) 6434 230 

SASCO GmbH 

Hermann-Oberth Strasse 16 
D-8011 Putzbrunn 
Munich 

(49) 894611-211 


Hong Kong 

CET Ltd. (REP) 

10/F Hua Hsia Bldg. 
64-66 Gloucester Road 
(852) 5 200922 


India 


Blue Star Ltd. (REP) 
Sabri Complex II Floor 
24 Residency Road 
Bangalore 560 025 
Tel: 55660 

Blue Star Ltd. (REP) 
Sahas 

414/2 Vir Savarkar Marg 
Prabhadevi 
Bombay 400 025 
Tel: 422-6155 

Blue Star Ltd. (REP) 
Bhandari House, 

7th/8th Floors 
91 Nehru Place 
New Delhi 110 024 
Tel: 682547 


Israel 


Computation 4 Measurement 
Systems. Ltd. (REP) 

11,Masad Street 
P.O. Box 25089 
Tel Aviv 
(972) 3 388388 


Italy 

Celdis Italians S.p.A. 

Via Fratelli Gracchi, 36 
I- 2 OO 92 Cinisello Balsamo 
Milano 

(39) 2 6120041 

Eledra 3S S.p.A. 

Viale Elvezia, 18 
1-20154 Milano 
(39) 2 349751 


Japan 

Ryoyo Electric Corporation 
Meishin Building 

1 - 20-19 Nishiki 

Naka-Ku, Nagoya, 460 
(81) 52 2030277 

Ryoyo Electric Corporation 
Taiyo Shoji Building 
4-6 Nakanoshima 
Kita-Ku, Osaka, 530 
(81) 6 4481631 

Ryoyo Electric Corporation 
Konwa Building 
12-22 Tsukiji, 1-Chome 
Chuo-Ku, Tokyo 
(81) 3 543771 

Tokyo Electron Company, Ltd. 
Sinjuku-Nomura Building 
Tokyo 160 

(81) 3 3434411 


Korea 


Supertek Korea Inc. (REP) 
Han Hyo Building 
34-2 Yoido-Dong 
Youngdungpo-Ku, Seoul 
(82) 2 782-9076/8 


Netherlands 


Koning en Hartman 
Elektrotechniek BV 
Koperwerf 30 
2504 AE Den Haag 
( 31 ) 70 210101 


New Zealand 

VSI Electronics Pty. Ltd. 
123 Manukau Road, Epsom 
Auckland 
(64) 97686042 

VSI Electronics Pty. Ltd. 
Box 21-239 
Christchurch 
(64) 60928 

VSI Electronics Pty. Ltd. 
P.O. Box 11145 
Wellington 
(64) 4848922 


Norway 

HEFRO Teknisk A/S 
P.O. Box 6596, Rodeloekka 
N-0501 Oslo 5 
(47) 2 380286 


Singapore 

Dynamar International Ltd.(REP) 
Suite 05-11 

12, Lorong Bakar Batu 
Kolam Ayer Industrial Estate 
Singapore 1334 
(65) 747-6188 


So. Africa 

Advanced Semiconductor Devices 
(Pty) Ltd. 

P.O. Box 2944 
Johannesburg 2000, S.A. 

(27) 11 802-5820 
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Spain 

Diode Espana 
Avda. Brasil 5, 
Madrid 20 
(34) 14553686 


Sweden 

TRACO AB 
Box 103 
123 22 Farsta 
(46) 8930000 


Switzerland 


Baerlocher AG 

Ist Planta Foerrlibuckstrasse 110 

CH-8037 Zurich 
(41) 1 429900 

Fabrimex Ag 
Kirchenweg 5 
CH-8032 Zurich 
(41) 1 251 2929 


Taiwan 

Morrihan International Inc. 

9F, No. 176 

Fu, Hsing N. Road 

Taipei 

(86) 2 7151083 


United Kingdom 

Yugoslavia 

Celdis Ltd. 

Elektrotehna 

37-39 Loverock Road 

Do Junel O.Sol.O. 

Reading, Berkshire 

Tozd Elzas O.Sol.O 

RG3 lED 

Titova 81 

(44) 734 585171 

61001 Ljubljana 

(38) 61 347749 

Farnell Electronic 
Components Ltd. 

Canal Road 

Leeds LS12 2TU 
(44) 532-636311 

(38) 61 347841 

Jermyn Distribution 

Vestry Estate 

Otford Road 

Sevenoaks, Kent 

TN14 5EU 

(44) 732 450144 


Macro Marketing Ltd. 
Burnham Lane 

Slough, Berkshire 

SLl 6LN 


(44) 628 64422 
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Litemadonal Sales Offices 
and Representatives 


Product Line Sales/Support Key 

Key Product Line 
A Analytical 
CM Components 

C Computer Systems Sales Only 
CH Computer Systems Hardware Sales and Services 
CS Computer Systems Software Sales and Services 
E Electronic Instruments & Measurement Systems 
M Medical Products 
P Personal Computation Products 

IMPORTANT: These symbols designate general product line capability. They do 
not insure sales or support availability for all products within a line, at all 
locations. Contact your local sales office for information regarding locations 
where HP support is available for specific products. 

+ Indicates main office 

HP distributors are printed in italics. 


Arranged Alphabetically by country 


ANGOLA 

Telectra 

Empresa Tecnica de Equipamentos 

R. Barbosa Rodrigues, 4J-I DT. 

Caixa Postal 6487 
LUANDA 

Tel: 35515,35516 
E,P 

ARGENTINA 

Hewlett-Packard Argentina S.A. 
Montaneses 2140150 
1428 BUENOS AIRES 
Tel: 783-4886/4836/4730 
4705/4729 
Cable: HEWPACKARG 
A,E,CH,CS,P 

Biotron 

S. A.C.I.M. e.L 

Av Paso Colon 221, Piso 3 
1399 BUENOS AIRES 
Tel: 541-333-490 
54I-322-587 
Telex: 17595 BIONAR 

ESANCO S.R.L 

MASCO 2328 

1416 BUENOS AIRES 

Tel: 581981, 592767 

Telex: do 9400 HPARGENTINA 

A 

AUSTRALIA 

Adelaide, South Australia 
Office 

Hewlett-Packard Australia Ltd. 

153 Greenhill Road 
PARKSIDE, S.A. 5063 
Tel: 272-5911 
Telex: 82536 
Cable: HEWPARD Adelaide 
A,CH,CS,CM„E,M,P 

Brisbane, Queensland 
Office 

Hewlett-Packard Australia Ltd. 

10 Payne Road 

THE GAP, Queensland 4061 

Tel: 30-4133 

Telex: 42133 

Cable: HEWPARD Brisbane 

A,CH,CS,CM,E,M,P 


Canberra, Australia 
Capital Territory 
Office 

Hewlett-Packard Australia Ltd. 

121 Wollongong Street 

FYSHWICK, A.C.T. 2609 

Tel: 80 4244 

Telex: 62650 

Cable; HEWPARD Canberra 

C,CH,CM,CS,E,P 

Melbourne, Victoria 
Office 

Hewlett-Packard Australia Ltd. 

31-41 Joseph Street 

BLACKBURN. Victoria 3130 

Tel: 895-2895 

Telex: 31-024 

Cable; HEWPARD Melbourne 

A,CH,CM,CS,E,M,P 

Perth, Western Australia 
Office 

Hewlett-Packard Australia Ltd. 

261 Stirling Highway 

CLAREMONT, W.A. 6010 

Tel: 383-2188 

Telex: 93859 

Cable: HEWPARD Perth 

A,CH,CM,CS,E,M,P 

Sydney, New South 

Wales 

Office 

Hewlett-Packard Australia Ltd. 

17-23 Talavera Road 
P.D. Box 308 

NORTH RYDE, N.S.W. 2113 

Tel: 888-4444 

Telex: 21561 

Cable: HEWPARD Sydney 

A,CH,CM,CS,E,M,P 

AUSTRIA 

Hewlett-Packard Ges.m.b.h. 

Grottenhofstrasse 94 

A-8052 GRAZ 

Tel: (0316) 291 5 66 

Telex: 32375 

CH,E 

Hewlett-Packard Ges.m.b.h. 
Liebigasse 1 
P.O. Box 72 
A-1222 VIENNA 
Tel: (0222) 23 65 11-0 
Telex: 134425 HEPA A 
A,CH,CM,CS,E,M,P 


BAHRAIN 

Green Salon 
P.O. Box 557 
Manama 
BAHRAIN 
Tel: 255503-255950 
Telex: 84419 
P 

Wae! Pharmacy 
P.O. Box 648 
BAHRAIN 
Tel: 256123 
Telex: 8550 WAEL BN 
EM 

BELGIUM 

Hewlett-Packard Belgium S.A./N.V. 
Blvd de la Woluwe, 100 
Woluwedal 

B-1200 BRUSSELS 
Tel: (02) 762-32-00 
Telex: 23-494 paloben bru 
A.CH,CM,CS,E.M,P 

BERMUDA 

Applied Computer Technologies 
Atlantic House Building 
Par-La-ViHe Road 
HAMILTON 5 
Tel: 295-1816 
Telex; 380 3589/ACT BA 
P 

BOLIVIA 

Arrellano Ltda 
Av. 20 de Octubre #2125 
Casilla 1383 
LA PAZ 
Tel: 368541 
A 

BRAZIL 

-► Hewlett-Packard do Brasil I.e.C. 

Ltda. 

Alameda Rio Negro, 750 

ALPHAVILLE 

06400 Barueri SP 

Tel.: (011) 421.1311 

Telex: (011) 33872 HPBR-BR 

Cable: HEWPACK Sao Paulo 

A.CH,CM,CS,E,M,P 

Hewlett Packard do Brasil I.e C.Ltda. 
Praia de Botafogo 228- 
6° andar-conj 614 
Edificio Argentina - Ala A 
22250 - RIO DE JANEIRO 
RJ 

Tel: (021) 552.6422 
Telex: (021) 21905 HPBR-BR 
Cable: HEWPACK Rio de Janeiro 
A,CH,CM,E,M,P 

Convex/Van Oen 
Rua Jose Bonifacio 
458 Todos Os Santos 
CEP 20771 

RIO DE JANEIRO, RJ 
Tel: (021) 5910197 
Telex: 33487 EGLB BR 
A 

ANAMED I.C.E.I. Ltda. 

Rua Bage, 103 
04012 SAO PAULO, SP 
Tel: (Oil) 572.6537 
Telex: 24740 
M 

CANADA 

Alberta 

Hewlett-Packard (Canada) Ltd. 

3030 3rd Avenue N.E. 
CALGARY. Alberta 
T2A 6T7 

Tel: (403) 235-3100 
A,CH.CM,E,M,P 


Hewlett-Packard (Canada) Ltd. 
11120-178th Street 
EDMONTON, Alberta 
TBS 1P2 

Tel: (403) 486-6666 
A,CH,CM,CS,E,M,P 

British Columbia 

Hewlett-Packard (Canada) Ltd. 
10691 Shellbridge Way 
RICHMOND, 

British Columbia 
V6X 2W7 

Tel: (604) 270-2277 
A,CH,CM,CS,E,M,P 

Hewlett-Packard (Canada) Ltd. 
121 - 3350 Douglas Street 
VICTORIA, British Columbia 
V8Z-3L1 

Tel: (604) 381-6616 
CH.CS 

Manitoba 

Hewlett-Packard (Canada) Ltd. 
1825 Inkster Blvd. 
WINNIPEG, Manitoba 
R2X 1R3 

Tel: (204) 694-2777 
A,CH,CM,E,M,P 


New Brunswick 

Hewlett-Packard (Canada) Ltd. 
37 Shediac Road 
MONCTON, New Brunswick 
E1A 2R6 

Tel: (506) 855-2841 
CH.CS 

Nova Scotia 

Hewlett-Packard (Canada) Ltd. 
900 Windmill Road 
DARTMOUTH, Nova Scotia 
B3B 1L2 

Tel: (902) 469-7820 
CH,CM,CS,E,M,P 

Ontario 

Hewlett-Packard (Canada) Ltd. 
3325 N. Service Rd., Unit #3 
BURLINGTON. Ontario 
L7N 3G2 

Tel: (416) 335-8644 
CH,M 

Hewlett-Packard (Canada) Ltd. 
496 Days Road 
KINGSTON, Dntario 
K7M 5R4 

Tel; (613) 384-2088 
CH,CS 

Hewlett-Packard (Canada) Ltd. 
552 Newbold Street 
LONDON, Ontario 
N6E 2S5 

Tel: (519) 686-9181 
A,CH,CM,E,M,P 

Hewlett-Packard (Canada) Ltd. 
6877. Goreway Drive 
MISSISSAUGA, Dntario 
L4V 1M8 

Tel: (416) 678-9430 
Telex; 069-8644 
A,CH,CM,CS,E,M,P 
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CANADA (Cont'd) 

Hewlett-Packard (Canada) Ltd. 
2670 Queensview Dr. 
OTTAWA, Ontario 
K2B 8K1 

Tel: (613) 820-6483 
A,CH,CM,CS,E,IVI,P 

Hewlett-Packard (Canada) Ltd. 

The Oaks Place, Unit 9 
2140 Regent Street 
SUDBURY. Ontario 
P3E 5S8 

Tel: (705) 522-0202 
CH 


Hewlett-Packard (Canada) Ltd. 

3790 Victoria Park Avenue 
WILLOWDALE, Ontario 
M2H 3H7 

Tel: (416) 499-2550 
CH,E 

Quebec 

Hewlett-Packard (Canada) Ltd. 

17500 Trans-Canada Highway 
South Service Road 
KIRKLAND, Quebec 
H9J 2X8 

Tel: (514) 697-4232 
Telex: 058-21521 
A,CH,CI\/I,CS,E,IV1,P 

Hewlett-Packard (Canada) Ltd. 

1150, rue Claire Fontaine 
QUEBEC CITY. Quebec 
G1R 5G4 

Tel: (418) 648-0726 
CH, CS 

Hewlett-Packard (Canada) Ltd. 

#7-130 Robin Crescent 
SASKATOON, Saskatchewan 
S7L 6IVI7 

Tel: (306) 242-3702 
CH,CS 

CHILE 

ASC Ltda. 

Austria 2041 

SANTIAGO 

Tel: 223-5946, 223-6148 

Telex: 340192 ASC CK 

P.C 

Isical Ltda. 

Air. Italia 634 Santiago 
Casilla 16475 
SANTIAGO 9 
Tel: 222-0222 
Telex: 440283 JCYCL CZ 
CM.E.M 

Metrolab S.A. 

Monjitas 454 of. 206 

SANTIAGO 

Tel: 395752, 398296 

Telex: 340866 METLAB CK 

A 

Olympia (Chile) Ltda. 

Air. Rodrigo de Araya 

Casilla 256-V 

SANTIAGO 

Tel: 225-5044 

Telex: 340892 OLYMP 

Cable: Olympiachile Santiagochile 

CHINA, People's 
Republic of 

China Hewlett-Packard Ltd. 

P.O. Box 9610, Beijing 

4th Floor, 2nd Watch Factory Main Bldg. 

Shuang Yu Shu, Bei San Huan Road 

Hai Dian District 

BEIJING 

Tel: 28-0567 

Telex: 22601 CTSHP CN 

Cable: 1920 Beijing 

A,CH,CM,CS,E,P,M 

China-Hewlett-Packard Co. Ltd. 

China Resources Building, 47/F 

26 Harbour Road, Wanchai 

HONG KONG 

Tel: 5-8330833 

Telex; 76793 HEWPA HX 

A,C,CH,CS,E,M,P 


CHINA (Cont'd) 

China Hewlett-Packard Rep. Office 
P.O. Box 418 
IA Lane 2, Luchang St. 

Beiwei Rd., Xuanwu District 
BEIJING 
Tel: 33-5950 
Telex: 22601 CTSHP CH 
Cable: 1920 
A,CH,CM,CS,E,M,P 

COLOMBIA 

Instrumentacion 
H.A. Langebaek & Kier S.A. 

Carrerra 4a, A No. 52 A 26 
Apartado Aereo 6287 
BOGOTA /, D.E. 

Tel: 212-1466 
Telex: 44400INST CO 

Nefromedicas Ltda. 

Cable 123 No. 9B-3I 
Apartado Aereo 100-958 
BOGOTA D.E, 10 
Tel: 213-5267, 213-1615 
Telex: 43415 HEGAS CO 
A 

Compumundo 
Avenida 15 d 107-80 
BOGOTA D.E. 

Tel: 214-4458 
Telex: 45486 MARCO 
P 

Carvaja! S.A. 

CaHe 29 Norte No. 6A-40 
Apartado Aereo 46 CALI 
Tel: 36811II 
Telex: 55650 

COSTA RICA 

Cientifica Costarricense S.A. 

Avenida 2, CaHe 5 
San Pedro de Montes de Oca 
Apartado 10159 
SAN JOSE 
Tel: 24-38-20, 24-08-19 
Telex: 2367 GALGUR CR 
CM,E,M 

CYPRUS 

Telerexa Ltd. 

P.O. Box 4809 
I4C Stassinos Avenue 
NICOSIA 
Tel: 62698 

Telex: 2894 LEVIDO CY 
E,M,P 

DENMARK 

Hewlett-Packard A/S 
Datavej 52 

DK-3460 BIRKEROD 
Tel: (02) 81-66-40 
Telex: 37409 hpas dk 
A,CH,CM,CS,E,M,P 

Hewlett-Packard Iceland 
Hoefdabakka 9 
110 Reykjavik 
Tel: (1) 67 1000 
A,CH,CM,CS,E,M,P 

Hewlett-Packard A/S 
Rolighedsvej 32 
DK-8240 RISSKOV, Aarhus 
Tel: (06) 17-60-00 
Telex: 37409 hpas dk 
CH,E 

DOMINICAN REPUBLIC 

Microprog S.A. 

Juan Tomas Mejia y Cotes No. 60 
Arroyo Hondo 

SANTO DOMINGO 

Tel: 565-6268 

Telex: 4510 ARENTA DR (RCA) P 

ECUADOR 

CYEDE da. Ltda 
Avenida Eioy Alfaro 1749 
y Belgica 
Casilla 6423 CCI 

QUITO 

Tel: 450-975, 243-052 
Telex: 22548 CYEDE ED 
P.E 


Ecuador Overseas Agencies C.A. 
CaHe 9 de Octubre HBW 
P.O. Box 1296 
GUAYAQUIL 
Tel: 306022 

Telex: 3361 PBCGYE ED 
M 

Hospitaler S.A. 

Robles 625 
Casilla 3590 

QUITO 

Tel: 545-250, 545-122 
Telex: 2485 HOSPTL ED 
Cable: HOSPITALAR-Quito 
M 

Meditronics 

Vallodolid 524 Madrid 

P.O. box 9171 

QUITO 

Tel: 2-238-951 

Telex: 2298 ECUAME ED 

A 

EGYPT 

Sakrco Enterprises 

P.O. Box 259 

ALEXANDRIA 

Tel: 802908,808020, 805302 

Telex: 54333 

Egyptian International 
Office for Foreign Trade 
P.O. Box 2558 
42 El-Zahraa Street 
Dokki, CAIRO. 

Tel: 712230 

Telex: 93337 EGPOR UN 

Cable: EGYPOR 

P.A 

International Engineering Associates 
24 Hussein Hegazi Street 
Kasr-el-Aini 
CAIRO, 

Tel: 23829, 21641 
Telex: 93830 lEA UN 
Cable: INTEGASSO 
E 

Sakrco Enterprises 

P.O. Box 1133 

7, E! Boustani El Saidy Str. 

Talaat Harb Square 

CAIRO 

Tel: 762612,765189, 756071 
Telex: 93156 

S.S.C. Medical 

40 Gezerat El Arab Street 

Mohandessin 

CAIRO. 

Tel: 803844, 805998, 810263 
Telex: 20503 SSC UN 
M 

EL SALVADOR 

IPESA de E! Salvador S.A. 

29 Avenida Norte 1223 
SAN SALVADOR 
Tel: 26-6858, 26-8868 
Telex: 20539 IPESA SAL 
A,CH,CM,CS,E,P 

FINLAND 

+ Hewlett-Packard Oy 
Piispankalliontie 17 
02200 ESPOO 
Tel: 00358-0-88721 
Telex: 121563 HEWPA SF 
CH,CM.CS,P 


FRANCE 

Hewlett-Packard France 
Z.l. Mercure B 
Rue Berthelot 
F-13763 Les Milles Cedex 
AIX-EN-PROVENCE 
Tel: (42) 59-41-02 
Telex: 410770F 
A,CH,E,M,P 

Hewlett-Packard France 
64, rue Marchand Saillant 
F-61000 ALENCON 
Tel: (33) 29 04 42 


Hewlett-Packard France 
Boite Postale 503 
F-25026 BESANCON, 

28 rue de la Republique 
F-25000 BESANCON 
Tel: (81) 83-16-22 
Telex: 361157 
CH,M 

Hewlett-Packard France 
13, Place Napoleon III 
F-29000 BREST 
Tel: (98) 03-38-35 

Hewlett-Packard France 

Chemin des Mouilles 

Boite Postale 162 

F-69130 ECULLY Cedex (Lyon) 

Tel: (78) 833-81-25 

Telex: 310617F 

A,CH,CS.E.M, 

Hewlett-Packard France 
Parc d'Activite du Bois Briard 
Ave. du Lac 

F-91040 EVRY Cedex 
Tel: 6 077-8383 
Telex: 692315F 
E 

Hewlett-Packard France 
5, avenue Raymond Chanas 
F-38320 EYBENS (Grenoble) 

Tel: 76 62-67-98 

Telex: 980124 HP GRENOB EYBE 

CH 

Hewlett-Packard France 

Centre d'Affaire Paris-Nord 

Batiment Ampere 5 etage 

Rue de la Commune de Paris 

Boite Postale 300 

F-93153 LE BLANC MESNIL 

Tel: (1) 865-44-52 

Telex: 211032F 

CH,CS,E,M 

Hewlett-Packard France 

Parc d'Activites Cadera 

Quartier Jean Mermoz 

Avenue du President JF Kennedy 

F-33700 MERIGNAC (Bordeaux) 

Tel: (56) 34-00-84 

Telex: 550105F 

CH.E,M 

Hewlett-Packard France 
Immueble "Les 3 B" 

Nouveau Chemin de la Garde 
ZAC de Bois Briand 
F-44085 NANTES Cedex 
Tel: (40) 50-32-22 
Telex: 711085F 


Hewlett-Packard France 
125, rue du Faubourg Bannier 
F-45000 ORLEANS 
Tel: (38) 68 01 63 

Hewlett-Packard France 

Zone Industrielle de Courtaboeuf 

Avenue des Tropiques 

F-91947 Les Ulis Cedex ORSAY 

Tel: (6) 907-78-25 

Telex: 600048F 

A,CH,CM,CS,E,M,P 

Hewlett-Packard France 

Paris Porte-Maillot 

15, Avenue de L'Amiral Bruix 

F-75782 PARIS CEDEX 16 

Tel: (1) 502-12-20 

Telex: 613663F 

CH.M,P 

Hewlett-Packard France 
124, Boulevard Tourasse 
F-64000 PAU 
Tel: (59) 80 38 02 

Hewlett-Packard France 
2 Allee de la Bourgonnette 
F-35100 RENNES 
Tel: (99) 51-42-44 
Telex: 740912F 
CH,CM,E,M,P 
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FRANCE (Cont'd) 

Hewlett-Packard France 
98 Avenue de Bretagne 
F-76100 ROUEN 
Tel: (35) 63-57-66 
Telex: 770035F 
CS 

Hewlett-Packard France 
4 Rue Thomas Mann 
Boite Postale 56 

F-67033 STRASBOURG Cedex 
Tel: (88) 26-36-46 
Telex: 890141F 
CH,E,M,P 

Hewlett-Packard France 
Le Peripole 

20 Chemin du Pigeonnier de la C 
epiere 

F-31083 TOULOUSE Cedex 
Tel: (61) 40-11-12 
Telex: 531639F 
A,CH,CS,E,P 

Hewlett-Packard France 
9, rue Baudin 
F-26000 VALENCE 
Tel: (75) 42 76 16 

Hewlett-Packard France 
Carolor 

ZAC de Bois Briand 
F-57640 VIGY (Metz) 

Tel: (8) 771 20 22 
CH 

Hewlett-Packard France 

Immeuble Pericentre 

F-59658 VILLENEUVE D'ASCQ 

Cedex 

Tel: (20) 91-41-25 
Telex: 160124F 
CH,E,M,P 

GERMAN FEDERAL 
REPUBLIC 

Hewlett-Packard GmbH 
Geschaftsstelle Berlin 
Keithstrasse 2-4 
1000 BERLIN 30 
Tel: (030) 219904-0 
Telex: 183405 hpbln 
A,CH,E,M,P 

Hewlett-Packard GmbH 
Zentralbereich Marketing 
Herrenberger Strasse 130 
7030 BOBLINGEN 
Tel: (7031) 14-0 
Telex: 7265739 hep 
A,CH,CM,CS,E,M,P 

Hewlett-Packard GmbH 
Vertriebszentrum Boblingen 
Schickardstrasse 2 
7030 BOBLINGEN 
Postfach 1427 
Tel: (7031) 645-0 
Telex: 7265743 hep 

Hewlett-Packard GmbH 
Geschaftsstelle Dortmund 
Schleefstr. 28 
4600 DORTMUND 41 
Tel: (0231) 45001-0 
Telex: 822858 hepdod 

Hewlett-Packard GmbH 

Reparaturszentrum Frankfurt 

Berner Strasse 117 

6000 FRANKFURT am Main 60 

Tel: (069) 5004-1 

Telex: 413249 hpffm 

A,CH,CM,CS,E,M,P 

Hewlett-Packard GmbH 
Vertriebszentrale Deutschland 
Hewlett-Packard Strasse 
Postfach 1641 

6380 BAD HOMBURG v.d.H. 

Tel: (06172) 400-0 
Telex: 410844 hpbhg 

Hewlett-Packard GmbH 
Vertriebszentrum Word 
Kapstadtring 5 
2000 HAMBURG 60 
Tel: (040) 63804-0 
Telex: 2163032 hphh 
A,CH,CS,E,M,P 


Hewlett-Packard GmbH 
Geschaftsstelle Hannover 
Heidering 37-39 
3000 HANNOVER 61 
Tel: (0511) 5706-0 
Telex: 923259 hphan 
A,CH,CM,E,M,P 

Hewlett-Packard GmbH 
Geschaftsstelle Mannheim 
Rosslauer Weg 2-4 
6800 MANNHEIM 31 
Tel: (0621) 7005-0 
Telex: 462105 hpmhm 
A,C,E 

Hewlett-Packard GmbH 
Geschaftsstelle Neu Ulm 
Messerschmittstrasse 7 
7910 NEU ULM 
Tel: (0731) 7073-0 
Telex: 712816 hpulm 
A,C,E 

Hewlett-Packard GmbH 
Geschaftsstelle Nurnberg 
Emmericher Strasse 13 
8500 NURNBERG 10 
Tel: (0911) 5205-0 
Telex: 623860 hpnbg 
CH,CM,E,M,P 

Hewlett-Packard GmbH 
Vertriebszentrum Ratingen 
Berliner Strasse 111 
4030 RATINGEN 4 
Postfach 31 12 
Tel: (02102) 494-0 
Telex: 589070 hprad 

Hewlett-Packard GmbH 
Vertriebszentrum Munchen 
Eschenstrasse 5 
8028 TAUFKIRCHEN 
Tel: (089) 61207-0 
Telex: 524985 hpmch 
A,CH,CM,E,M,P 

Hewlett-Packard HmbH 
Geschaftsstelle Karlsruhe 
Ermlisallee 

7517 WALDBRONN 2 
Postfach 1251 
Tel: (07243) 602-0 
Telex: 782838 hepk 

GREAT BRITAIN 
(See United Kingdom) 
GREECE 

Hewlett-Packard Hellas 
178, Kifissias Avenue 
6th Floor 

Halandri-ATHENS 

Gr66C6 

Tel: 6471673, 6471543, 6472971 
A,CM,E,M,P 

Kostas Karaynnis S.A. 

8 Omirou Street 

ATHENS 133 

Tel: 32 30 303, 32 37 371 

Telex: 215962 RKAR OR 

A.CH,CM,CS,E,M,P 

PLAISIO S.A. 

Eliopoulos Brothers Ltd. 

11854 ATHENS 
Tel: 34-51-911 
Telex: 216286 
P 

GUATEMALA 

IPESA 

Avenida Refarma 3-48, Zona 9 
GUATEMALA CITY 
Tel: 316827, 314786 
Telex: 4192 TELTRO GU 
A,CH,CM,CS,E,M,P 

HONG KONG 

Hewlett-Packard Hong Kong, Ltd. 

G.P.O. Box 795 

5th Floor, Sun Hung Kai Centre 

30 Harbour Road, HONG KONG 

Tel: 5-8323211 

Telex: 66678 HEWPA HX 

Cable: HEWPACK HONG KONG 

E,CH,CS,P 


CET Ltd. 

lOth Floor, Hua Hsia, Bldg. 

64-66 Gloucester Road 
HONG KONG 
Tel: (5! 200922 
Telex: 85148 CET HX 
CM 

Schmidt & Co. (Hong Kong) Ltd. 

18th Floor, Great Eagle Centre 

23 Harbour Road, Wanchai 

HONG KONG 

Tel: 5-8330222 

Telex: 74766 SCHMC HX 

A,M 

ICELAND 

Elding Trading Company Inc. 

HafnarnvoU-Tryggvagotu 

P.O. Box 895 

/,9REYKJAVIK 

Tel: 1-58-20, 1-63-03 

M 

INDIA 

Blue Star Ltd. 

Sabri Complex 2nd Floor, 24 Residency 
Rd. 

BANGALORE 560 025 
Tel: 55660, 578881 
Telex: 0845-430 
Cable: BLUESTAR 
A,CM,E 

*■ Blue Star Ltd. 

Band Box House, Prabhadevi 
BOMBAY 400 025 
Tel: 4933101 4933222 
Telex: 011-71051 
Cable: BLUESTAR 
A,M 

Blue Star Ltd. 

Sahas, 414/2 Vir Savarkar Marg 
Prabhadevi 

BOMBAY 400 025 
Tel: 422-6155, 422-6556 
Telex: 011-71193 BSSS IN 
Cable: FROSTBLUE 
A,CM,E,M 

Blue Star Ltd. 

Kalyan, 19 Vishwas Colony 
Alkapuri, BARODA, 390 005 
Tel: 65235 
Cable: BLUE STAR 
A 

Blue Star Ltd. 

7 Hare Street 
CALCUTTA 700 001 
Tel: 230131, 230132 
Telex: 021-7655 
Cable: BLUESTAR 
A,M 

Blue Star Ltd. 

133 Kodambakkam High Road 
MADRAS 600 034 
Tel: 472056, 470238 
Telex: 041-379 
Cable: BLUESTAR 
A,M 

Blue Star Ltd. 

13, Community Center 
New Friends Colony 
NEW DELHI 110 065 
Tel: 633773 
Telex: 031-61120 
Cable: BLUEFROST 
A,CM,E,M 

Blue Star Ltd. 

15/16 C Wellesley Rd. 

PUNE 411 on 
Tel: 22775 
Cable: BLUE STAR 
A 

Blue Star Ltd. 

2-2-47/1108 Bolarum Rd. 

SECUNDERABAD 500 003 

Tel: 72057 

Telex: 0155645 

Cable: BLUESTAR 

A,E 

Blue Star Ltd. 

T.C. 7/603 Poornima, Maruthankuzhi 
TRIVANDRUM 695 013 
Tel: 65799 
Telex: 0884-259 
Cable: BLUESTAR 
E 


INDONESIA 

BERCA Indonesia P.T. 

P.O. Box 49B/Jkt. 

JL Abdul Muis 62, JAKARTA 
Tei: 21-373009 
Telex: 46748 BERSAL lA 
Cable: BERSAL JAKARTA 
P 

BERCA Indonesia P. T. 

P.O. Box 2497/Jkt. 

Antara Bldg., 12th Floor 
JL Medan Merdeka Selatan 17 
JAKARTA-PUSAT 
Tel: 340417, 341445 
Telex: 46748 BERSAL lA 
A,CS,E,M 

BERCA Indonesia P. T. 

JL Kutai no. 24, SURABAYA 
Tel: (031) 67118 
Telex: 31146 BERSAL SB 
Cable: BERSAL-SURABAYA 
A,E,M,P 

IRAQ 

Hewlett-Packard Trading S.A. 

Service Operation 

Al Mansoor City 9B/3/7 

BAGHDAD 

Tel: 551-49-73 

Telex: 212-455 HEPAIRAQ IK 

CH,CS 

IRELAND 

Hewlett-Packard Ireland Ltd. 
82/83 Lower Leeson Street 
DUBLIN 2 
Tel: 0001 608800 
Telex: 30439 
CH,CS,E,P 

Cardiac Services Ltd. 

Kilmore Road 
Artane 
DUBLIN 5 
Tel: (01) 351820 
Telex: 30439 
M 

ISRAEL 

Eldan Electronic Instrument Ltd. 
P.O. Box 1270 
JERUSALEM 91000 
16, Ohaliav St. 

JERUSALEM 94467 
Tel: 533 221, 553 242 
Telex: 25231 AB/PAKRD IL 
A,M 

Computation and Measurement 
Systems (CMS) Ltd. 

11 Masad Street 
67060 TEL-AVIV 
Tel: 388 388 
Telex: 33569 Motil IL 
CM,CH,CS,E,P 

ITALY 

Hewlett-Packard Italiana S.p.A. 

Traversa 99C 

Via Giulio Petroni, 19 

1-70124 BARI 

Tel: (080) 41-07-44 

CH,M, 

Hewlett-Packard Italiana S.p.A. 
Via Martin Luther King, 38/111 
1-40132 BOLOGNA 
Tel: (051) 402394 
Telex: 511630 
CH,CS,E,M 

Hewlett-Packard Italiana S.p.A. 
Via Principe Nicola 43G/C 
1-95126 CATANIA 
Tel: (095) 37-10-87 
Telex: 970291 
CH 

-)- Hewlett-Packard Italiana S.p.A. 
Via G. Di Vittorio 9 
120063 CERNUSCO SUL 
NAVIGLIO 
(Milano) 

Tel: (02) 923691 
Telex: 334632 
A,CH,CM,CS,E,M,P 
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ITALY (Cont'd) 

Hewlett-Packard Italiana S.p.A. 

Via C. Colombo 49 

1-20090 TREZZANO SUL 

NAVIGLIO 

(Milano) 

Tel: (02) 4459041 
Telex: 322116 
CH.CS 

Hewlett-Packard Italiana S.p.A. 

Via Nuova San Rocco a 
Capodimonte, 62/A 
1-80131 NAPOLI 
Tel: (081) 7413544 
Telex: 710698 
CH,CS,E,M 

Hewlett-Packard Italiana S.p.A. 

Viale G. Modugno 33 
1-16156 GENOVA PEGLI 
Tel: (010) 68-37-07 
Telex: 215238 
E.C 

Hewlett-Packard Italiana S.p.A. 

Via PelizzQ 15 
1-35128 PADOVA 
Tel: (049) 664888 
Telex: 430315 
A,CH,CS,E,M, 

Hewlett-Packard Italiana S.p.A. 

Viale C. Pavese 340 
1-00144 ROMA EUR 
Tel: (06) 54831 
Telex: 610514 
A,CH,CS,E,M,P 

Hewlett-Packard Italiana S.p.A. 

Via di Casellina 57/C 

1-50018 SCANDICCI-FIRENZE 

Tel: (055) 753863 

CH,E,M, 

Hewlett-Packard Italiana S.p.A. 

Corso Svizzera, 185 

1- 10144 TORINO 
Tel: (011) 74 4044 
Telex: 221079 
A,CS,CH,E 

JAPAN 

Yokogawa-Hewlett-Packard Ltd. 
152-1, Onna 

ATSUGI, Kanagawa, 243 
Tel: (0462) 25-0031 
CM,C,E 

Yokogawa-Hewlett-Packard Ltd. 
Meiji-Seimei Bldg. 6F 

3- 1 Hon Chiba-Cho 
CHIBA. 280 

Tel: (0472) 25 7701 
E,CH,CS 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda-Seimei Hiroshima Bldg. 

6-11, Hon-dori, Naka-ku 
HIROSHIMA, 730 
Tel: (082) 241-0611 

Yokogawa-Hewlett-Packard Ltd. 

Towa Building 

2- 3, Kaigan-dori, 2 Chome Chuo-ku 
KOBE, 650 

Tel: (078) 392-4791 
C,E 

Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asahi 82 Bldg. 

3- 4 Tsukuba 

KUMAGAYA, Saitama 360 
Tel: (0485) 24-6563 
CH,CM,E 

Yokogawa-Hewlett-Packard Ltd. 

Asahi Shinbun Daiichi Seimei Bldg. 

4- 7, Hanabata-cho 
KUMAMOTO, 860 
Tel: (0963) 54-7311 
CH,E 

Yokogawa-Hewlett-Packard Ltd. 
Shin-Kyoto Center Bldg. 

614, Higashi-Shiokoji-cho 
Karasuma-Nishiiru 
Shiokoji-dori, Shimogyo-ku 
KYOTO, 600 
Tel: 075-343-0921 
CH,E 

Yokogawa-Hewlett-Packard Ltd. 

Mito Mitsui Bldg. 

4- 73, Sanno-maru, 1 Chome 
MITO. Ibaraki 310 

Tel: (0292) 25-7470 
CH,CM,E 


Yokogawa-Hewlett-Packard Ltd. 
Meiji-Seimei Kokubun Bldg. 7-8 
Kokubun, 1 Chome, Sendai 
MIYAGI, 980 
Tel: (0222) 25-1011 
C,E 

Yokogawa-Hewlett-Packard Ltd. 

Nagoya Kokusai Center Bldg. 

47-1 Nagono 1 Chome 
Nakamura-ku 
NAGOYA. 450 
Tel: (052) 571-5171 
CH,CM,CS,E.M 

Yokogawa-Hewlett-Packard Ltd. 

Chuo Bldg. 

4-20 Nishinakajima, 5 Chome 
Yodogawa-ku 
OSAKA. 532 
Tel: (06) 304-6021 
Telex: YHPOSA 523-3624 
A,CH,CM,CS,E,M,P 

Yokogawa-Hewlett-Packard Ltd. 

27-15, Yabe, 1 Chome 
SAGAMIHARA Kanagawa, 229 
Tel: 0427 59-1311 

Yokogawa-Hewlett-Packard Ltd. 

Daiichi Seimei Bldg. 

7-1, Nishi Shinjuku, 2 Chome 
Shinjuku-ku, TOKYO 160 
Tel: 03-348-4611 
CH,E,M 

Yokogawa Hewlett-Packard Ltd. 

9-1, Takakura-cho 
Hachioji-shi, TOKYO, 192 
Tel: 0426-42-1261 
CH,E 

Yokogawa-Hewlett-Packard Ltd. 

29- 21 Takaido-Higashi, 3 Chome 
Suginami-ku TOKYO 168 

Tel: (03) 331-6111 
Telex: 232-2024 YHPTOK 
A,CH,CM,CS,E,P 

Yokogawa-Hewlett-Packard Ltd. 
Meiji-Seimei Utsunomiya Oodori Bldg. 
1-5 Oodori, 2 Chome 
UTSUNOMIYA, Tochigi 320 
Tel: (0286) 34-1175 
CH,CS,E 

Yokogawa-Hewlett-Packard Ltd. 

Yasuda Seimei Nishiguchi Bldg. 

30- 4 Tsuruya-cho, 3 Chome 
YOKOHAMA 221 

Tel: (045) 312-1252 
CH,CM,E 

JORDAN 

Scientific and Medical Supplies Co. 

P.O. Box 1387 

AMMAN 

Tel: 24907, 39907 

Telex: 21456 SABCO JO 

CH.E.M,P 

KENYA 

ACCOM Ltd., Inc., Kenya 

P.O. Box 30070 

NAIROBI 

Tel: 331955 

Telex: 22539 

E,M 

KOREA 

Samsung Hewlett-Packard Co. Ltd. 
Oongband Yeoeuido Bldg. 

12-1Bth Floors 
36-1 Yeoeuido-Bong 
Youngdeungpo-ku 
SEOUL 

Tel: 784-4666, 784-2666 
Telex: 25166 SAMSAN K 
A,CH,CM,CS,E,M,P 

Oongbang Healthcare Products Co. Ltd. 

Suite 301 Medical Supply Center 

Bldg. 1-31 Oongsungdong 

Jong Ro-gu, SEOUL 

Tel: 764-1171 

Telex: K25706 TKBKO 

Cable: TKBEEPKO 

M 

Young-in Scientific Co. Ltd. 

Younguha Bldg. 

547 Shinsa-Oong 
Kangnam-Ku, SEOUL 
Tel: 546-7771 
Telex: K23457 GIN SCO 
A 


KUWAIT 

At Khaidiya Trading 
& Contracting 
P.O. Box 830 

SAFAT 

Tel: 424910, 411726 
Telex: 22481 AREEG KT 
Cable: VISCOUNT 
E,M,A 

Photo & Cine Equipment 

P.O. Box 270 

SAFAT 

Tel: 2445111 

Telex: 22247 MATIN KT 

Cable: MATIN KUWAIT 

P 

W.J. Towed Computer Services 

P.O. Box 5897 

SAFAT 

Tel: 2462640/1 

Telex: 30336 TOWELL KT 

C 

LEBANON 

Computer Information Systems 

P.O. Box 11-6274 

BEIRUT 

Tel: 89 40 73 

Telex: 42309 

C,E,M,P 

LUXEMBOURG 

Hewlett-Packard Belgium S.A./N.V. 

Blvd. de la Woluwe, 100 
Woluwedal 

B-1200 BRUSSELS 
Tel: (02) 762-32-00 
Telex: 23-494 paloben bru 
A,CH,CM,CS,E,M,P 

MALAYSIA 

Hewlett-Packard Sales (Malaysia) Sdn.Bhd. 

9th Floor, Chung Khiaw Bank Building 

46 Jin Raja Laut 

KUALA LUMPUR 

Tel: 986555 

Telex: HPSM MA 31011 

A,CH,E,M,P 

Protel Engineering 
P.O. Box 1917 
Lot 6624, Section 64 
23/4 Pending Road 
Kuching, SARAWAK 
Tel: 36299 

Telex: MA 70904 PROMAL 
Cable: PROTELENG 
A,E,M 

MALTA 

Philip Toledo Ltd. 

P.O. Box LL 
Notabile Rd. 

MRIEHEL 

Tel: 447 47, 455 66, 4915 25 
Telex: Media MW 649 
E,P,M 

MEXICO 

Hewlett-Packard de Mexico, S.A. 
de C.V. 

Av. Periferico Sur No. 6501 
Tepepan, Xochimilco 
16020 MEXICO D.F. 

Tel: 6-76-46-00 

Telex: 17-74-507 HEWPACK MEX 
A,CH,CS,E,M,P 

Hewlett-Packard de Mexico, S.A. 
de C.V. 

Czda.del Valle 
409 Ote. - 4th Piso 
Colonia del Valle 

Municipio de Garza Garcia Nuevo leon 

66220 MONTERREY 

Tel: 78 42 41 

Telex: 038 410 

CH 

Hewlett-Packard de Mexico, S.A. 

Francisco J. Allen #30 
Colonia Nueva 
Los Angeles 27140 
COAHUILA, Torreon 
Tel: 37220 

Microcomputadoras Hewlett-Packard S.A. 
Monte 115 Pelvoux de C.V. 

Mexico, D.F. LOS LOMAS 
Tel: 520-9127 


Equipos Cientificos de Occidente, 

S.A. 

Av. Lazaro Cardenas 3540 

GUADALAJARA 

Tel: 21-66-91 

Telex: 0684 186 ECOME 

A 

Infograficas y Sistemas del 
Noreste, S.A. 

Rio Orinoco d171 Oriente 
Oespacho 2001 
Colonia Oel Valle 
MONTERREY 
Tel: 782499, 781259 
A,E 

Hewlett-Packard de Mexico (Polanco) 
Avenida Ejercito Nacional #579 
2do y 3er Piso 

COLONIA GRANADA 11520 
Mexico, D.F. 

Tel: 211-3683 

MOROCCO 

Oolbeau 

81 rue Karatchi 
CASABLANCA 
Tel: 3041-82, 3068-38 
Telex: 23051, 22822 
E 

Gerep 

2 rue d’Agadir 
Boite Postale 156 
CASABLANCA 
Tel: 272093, 272095 
Telex: 23 739 
P 

Sema-Maroc 
Rue Lapebie 
CASABLANCA 
Tel: 26.09.80 
CHCS.P 

NETHERLANDS 

Hewlett-Packard Nederland B.V. 

Startbaan 16 
1187 XR Amstelveen 
P.O. Box 667 

NL-1180 AR AMSTELVEEN 
Tel: (20) 547 6911 
Telex: 13216 hepa nl 
A,CH,CM,CS,E,P 

Hewlett-Packard Nederland B.V. 

Bongerd 2 

NL 2g06VK CAPELLE A/D IJSSEL 
P.O. Box 41 

NL 2900AA CAPELLE A/D IJSSEL 
Tel: 110) 51-64-44 
Telex: 21261 HEPAC NL 
A,CH,CS,E 

Hewlett-Packard Nederland B.V. 

Pastoor Petersstraat 134-136 
NL 5612 LV EINDHOVEN 
P.O. Box 2342 

NL 5600 CH EINDHOVEN 
Tel: (040) 326911 
Telex: 51484 hepae nl 
A,E,M 

NEW ZEALAND 

Hewlett-Packard (N.Z.) Ltd. 

5 Owens Road 

P.O. Box 26-189 

Epsom, AUCKLAND 

Tel: 687-159 

Cable: HEWPAK Auckland 

CH,CS,CM,E,P 

Hewlett-Packard (N.Z.) Ltd. 

4-12 Cruickshank Street 
Kilbirnie, WELLINGTON 3 
P.O. Box 9443 

Courtenay Place, WELLINGTON 3 
Tel: 877-199 

Cable: HEWPACK Wellington 
CH,CS,CM,E,P 

Northrop Instruments & Systems 
Ltd. 

369 Khyber Pass Road 
P.O. Box 8602 
AUCKLAND 
Tel: 794-091 
Telex: 60605 
A,M 
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NEW ZEALAND (Cont'd) 

Northrop Instruments & Systems 
Ltd. 

110 MandeviHe St. 

P.O. Box 8388 
CHRISTCHURCH 
Tel: 488-873 
Telex: 4203 
A,M 

Northrop Instruments & Systems 
Ltd. 

Sturdee House 
85-87 Ghuznee Street 
P.O. Box 2406 
WELLINGTON 
Tel: 850-091 
Telex: NZ 3380 
AM 


NORWAY 

Hewlett-Packard Norge A/S 
Folke Bernadottes vei 50 
P.O. Box 3558 

N-5033 FYLLINGSDALEN (Bergen) 
Tel: 0047/5/16 55 40 
Telex: 76621 hpnas n 
CH,CS,E,M 

Hewlett-Packard Norge A/S 
Osterndalen 16-18 
P.O. Box 34 
N-1345 OSTERAS 
Tel: 0047/2/17 11 80 
Telex: 76621 hpnas n 
A,CH,CM,CS,E,IVI,P 

OMAN 

KhimjH Ramdas 

P.O. Box 19 

MUSCAT 

Tel: 722225, 745601 

Telex: 5289 BROKER MB MUSCAT 

P 

Suhail & Saud Bahwan 
P.O. Box 169 
MUSCAT 
Tel: 734 201-3 
Telex: 5274 BAHWAN MB 
£ 

Imtac LLC 

P.O. Box 8676 

MUTRAH 

Tel: 601695 

Telex: 5741 Tamos On 

A,C,M 

PAKISTAN 

Mushko & Company Ltd. 

House No. 16, Street No. 16 
Sector F-6/3 

ISLAMABAD 

Tel: 824545 

Telex: 54001 MUSK! PK 
Cable: FEMUS Islamabad 
A,E,P 

Mushko & Company Ltd. 

Oosman Chambers 
Abdullah Haroon Road 
KARACHI 0302 
Tel: 524131, 524132 
Telex: 2894 MUSKO PK 
Cable: COOPERATOR Karachi 
A,E,P 

PANAMA 

Electronico Balboa, S.A. 

Calle Samuel Lewis, Ed. Alfa 
Apartado 4929 

PANAMAS 

Tel: 642700 

Telex: 3483 ELECTRON PG 
A,CM,E,M,P 


PERU 

da Electro Medica S.A. 

Los Flamencos 145, San Isidro 
Casilla 1030 

LIMA 1 

Tel: 41-4325, 41-37015 

Telex: Pub. Booth 25306 PEC PISIOR 

CM,E,M,P 

SAMS S.A. 

Avenida Republica de Panama 3534 
SAN ISIDRO, Lima 
Tel: 419928/417108 
Telex: 20450 PE LIBERTAD 

PHILIPPINES 

The Online Advanced Systems 

Corporation 

2/F Electra House 

Esteban Street 

Legaspi Village 

Makati 

Metro MANILA 
Tel: 815-38-11 (up to 16) 

Telex: 63274 Online PN 
A,CH,CS,E,M,P 


PORTUGAL 

Mundinter 

Intercambio Mondial de Comercio 
S.A.R.L. 

P.O. Box 2761 

Av. Antonio Augusto de Aguiar 138 

/’LISBON 

Tel: (19) 53-21-31, 53-21-37 
Telex: 16691 munter p 
M 

Soquimica 

Av. da Liberdade, 220-2 
1298 LISBON Codex 
Tel: 56 21 81/2/3 
Telex: 13316 SABASA 
P 

Telectra-Empresa Tecnica de 
Equipmentos Ekctricos S.A.R.L. 

Rua Rodrigo da Fonseca 103 
P.O Box 2531 
/’LISBON / 

Tel: (19) 68-60-72 
Telex: 12598 
CM,E 

Rarcentro Ltda 
R. Costa Cabral 575 
4200 PORTO 
Tel: 499174/495173 
Telex: 26054 
CH,CS 

QATAR 

Computer Arabia 

P.O. Box 2750 

DOHA 

Tel: 428555 

Telex: 4806 CHPARB 

P 

Nasser Trading & Contracting 
P.O. Box 1563 
DOHA 
Tel: 422170 

Telex: 4439 NASSER DH 
M 

SAUDI ARABIA 

Modern Electronic Establishment 
Hewlett-Packard Division 
P.O. Box 281 
Thuobah 

AL-KHOBAR 

Tel: 895-1760, 895-1764 
Telex: 671 106 HPMEEK SJ 
Cable: ELECTA AL-KHOBAR 
CH,CS,E,M 


Modern Electronic Establishment 

Hewlett-Packard Division 

P.O. Box 1228 

Redec Plaza, 6th Floor 

JEDDAH 

Tel: 644 9628 

Telex: 4027 12 FARNAS SJ 

Cable: ELECTA JEDDAH 

A,CH.CS,CM,E,M,P 

Modern Electronic Establishment 
Hewlett-Packard Division 
P.O. Box 22015 

RIYADH 

Tel: 491-97 15, 491-63 87 
Telex: 202049 MEERYD SJ 
CH,CS,E,M 

Abdul Ghani El Ajou 

P.O. Box 78 

RIYADH 

Tel: 40 41 717 

Telex: 200 932 EL AJOU 

P 

SCOTLAND 

See United Kingdom 

SINGAPORE 

Hewlett-Packard Singapore (Sales) 

Pte. Ltd. 

^08-00 Inchcape House 
450-2 Alexandra Road 
P.O. Box 58 Alexandra Rd. Post 
Office 

SINGAPORE. 9115 
Tel: 4731788 
Telex: HPSGSO RS 34209 
Cable: HEWPACK, Singapore 
A,CH,CS,E,(VI,P 

Dynamar International Ltd. 

Unit 05-11 Block 6 
Kolam Ayer Industrial Estate 
SINGAPORE 1334 
Tel: 747-6188 
Telex: RS 26283 
CM 

SOUTH AFRICA 

Hewlett-Packard So Africa (Pty.) 

Ltd. 

P.O. Box 120 

Howard Place CAPE PROVINCE 
7430 

Pine Park Center, Forest Drive, 
Pinelands 

CAPE PROVINCE 7405 
Tel: 53-7954 
Telex: 57-20006 
A,CH,C1VI,E,M,P 

Hewlett-Packard So Africa (Pty.) 

Ltd. 

P.O. Box 37099 
Overport Drive 92 
DURBAN 4067 
Tel: 28-4178 
Telex: 6-22954 
CH,CM 


Hewlett-Packard So Africa (Pty.) 
Ltd. 

6 Linton Arcade 
511 Cape Road 
Linton Grange 

PORT ELIZABETH 6001 
Tel: 041-301201 
CH 

Hewlett-Packard So Africa (Pty.) 
Ltd. 

Fountain Center 
Kaikden Str. 

Monument Park 
Ext 2 

PRETORIA 0105 
Tel: 45-5723 
Telex: 32163 
CH,E 


Hewlett-Packard So Africa (Pty.) 

Ltd. 

Private Bag Wendywood 
SANDTON 2144 
Tel: 802-511 1, 802-5125 
Telex: 4-20877 

Cable: HEWPACK Johannesburg 
A,CH,CM,CS,E,M,P 

SPAIN 

Hewlett-Packard Espanola S.A. 

Calle Entenza, 321 
E BARCELONA 29 
Tel: 322.24.51, 321.73.54 
Telex: 52603 hpbee 
A,CH,CS,E,M,P 

Hewlett-Packard Espanola S.A. 

Calle San Vicente S/No 
Edificio Albia II • 7B 
E BILBAO 1 
Tel: 423.83.06 
A,CH,E,M 

Hewlett-Packard Espanola S.A. 

Crta. de la Coruna, Km. 16, 400 

Las Rozas 

EMADRID 

Tel: (1) 637.00.11 

Telex: 23515 HPE 

CH,CS,M 

Hewlett-Packard Espanola S.A. 

Avda. S. Francisco Javier, S/no 
Planta 10. Edificio Sevilla 2, 

E SEVILLA 5 
Tel: 66.44.54 
Telex: 72933 
A,CS,M,P 

Hewlett-Packard Espanola S.A. 

C/lsabel La Catolica, 8 
E-46004 VALENCIA 
Tel: 0034/6/351 59 44 
CH,P 

SWEDEN 

Hewlett-Packard Sverige AB 
Ostra Tullgatan 3 
S-21128 MALMO 
Tel: (040) 70270 

Telex: (854) 17886 (via Spanga office) 

Hewlett-Packard Sverige AB 
Vastra Vintergatan 9 
S-70344 OREBRO 
Tel: (19) 10-48-80 

Telex: (854) 17886 (via Spanga office) 
CH 

-t- Hewlett-Packard Sverige AB 
Skalholtsgatan 9, Kista 
Box 19 

S-16393 SPANGA 
Tel: (08) 750-2000 
Telex: (854) 17886 
Telefax: (08) 7527781 
A,CH,CM,CS,E,M,P 

Hewlett-Packard Sverige AB 
Frotallsgatan 30 

S-42132 VASTRA FROLUNDA 
(near Gothenburg) 

Tel: (31) 49 09 50 

Telex: (854) 17886 (via Spanga office) 

A,CH,CM,CS,E,M,P 
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SWEDEN (Cont'd) 

Hewlett-Packard Sverige AB 
Frotallisgatan 30 

S 42132 VASTRA-FROLUNDA 

Tel: (031) 49-09-50 

Telex: (854) 17886 (via Spanga office) 

CH,CS,P,E 

SWITZERLAND 

Hewlett-Packard (Schweiz) AG 
Clarastrasse 12 
CH-4057 BASEL 
Tel: (61) 33-59-20 
A 

Hewlett-Packard (Suisse) SA 
7, rue du Bois-du-Lan 
Case Postale 365 
CH-1217 MEYRIN 2 
Tel: (0041) 22-83-11-11 
Telex: 23984 HPAG CH 
CH.CM.CS 

-t- Hewlett-Packard (Schweiz) AG 
Allmend 2 
CH-8967 WIDEN 
Tel: (004-1) 57 31 21 11 
Telex: 53933 hpag ch 
Cable: HPAG CH 
A,CH,CM,CS,E,M,P 

SYRIA 

General Electronic Inc. 

Nuri Basha Ahnaf Ebn Kays Street 

P.O. Box 57B1 

DAMASCUS 

Tel: 33-24 87 

Telex: 411 215 

Cable: ELECTROBOR DAMASCUS 
E 

Middle East Electronics 
P.O. Box 2308 
Abu Rumnaneh 
DAMASCUS 
Tel: 33-45-92 
Telex: 411 304 


TAIWAN 

Hewlett-Packard Taiwan 
Kaohsiung Office 

11/F 456, Chung Hsiao 1st Road 

KAOHSIUNG 

Tel: (07) 2412318 

CH,CS,E 

-H Hewlett-Packard Taiwan 

8th Floor Hewlett-Packard Building 
337 Fu Hsing North Road 

TAIPEI 

Tel: (02) 712-0404 
Telex: 24439 HEWPACK 
Cable: HEWPACK Taipei 
A,CH,CIV1,CS,E,M,P 

Ing Lib Trading Co. 

3rd Floor, 7 Jen-Ai Road, Sec. 2 
TAIPEI 100 
Tel: (02) 3948191 
Cable: INGLIH TAIPEI 
A 

THAILAND 

Unimesa Co. Ltd. 

30 Patpong Aire., Suriwong 
BANGKOK 5 
Tel: 235-5727 
Telex: 84439 Simonco TH 
Cable: UNIMESA Bangkok 

A, CH,CS,E,M 

TOGO 

Societe Africaine De 
Promotion 

B. P. 12271 
LOME 

Tel: 21-62-88 
Telex: 5304 
P 


TRINIDAD & TOBAGO 

Caribbean Telecoms Ltd. 

Corner McAllister Street & 

Eastern Main Road, Laventille 

P.O. Box 732 

PORT-OF-SPAIN 

Tel: 624-4213 

Telex: 22561 Cartel WG 

Cable: CARTEL, PORT OF SPAIN 

CM,E,M.P,A 

Computer and Controls Ltd. 

P.O. Box 51 
66 Independence Square 
PORT-OF-SPAIN 
Tel: 623-4472 

Telex: 3000 POSTLX WG, ACCT LOOGO 
AGENCY 1264 
P.A 

TUNISIA 

Tunisie Electronique 
31 Avenue de la Liberia 
TUNIS 
Tel: 280-144 
CH,CS,E,P 

Corema 

1 ter. Av. de Cartbage 

TUNIS 

Tel: 253-821 

Telex: 12319 CABAM TN 
M 

TURKEY 

E.M.A. 

Mediba Eldem Sokak No. 41/6 

Yenisehir 

ANKARA 

Tel: 319175 

Telex: 42321 KTX TR 

Cable: EMATRADE ANKARA 

M 

Kurt & Kurt A.S. 

Mitbatpasa Caddesi No. 75 

Kat 4 Kuilay 

ANKARA 

Tel: 318875/6/7/8 

Telex: 42490 MESR TR 

A 

Saniva Bilgisayar Sistemleri A.S. 

Buyukdere Caddesi 103/6 

Gayrettepe 

ISTANBUL 

Tel: 1673180 

Telex: 26345 SAN! TR 

C,P 

Teknim Company Ltd. 

Iran Caddesi No. 7 

Kavaklidere 

ANKARA 

Tel: 275800 

Telex: 42155 TKNM TR 

E,CM 

UNITED ARAB 
EMIRATES 

Emitac Ltd. 

P.O. Box 1641 
SHARJAH, 

Tel: 591181 

Telex: 68136 EMITAC EM 
Cable: EMITAC SHARJAH 
E,C,M,P,A 

Emitac Ltd. 

P.O. Box 2711 
ABU DHABI, 

Tel: 820419-20 

Cable: EMITACH ABUDHABI 

Emitac Ltd. 

P.O. Box 8391 
DUBAI, 

Tel: 377591 

Emitac Ltd. 

P.O. Box 473 

RAS AL KHAIMAH, 

Tel: 28133, 21270 


UNITED KINGDOM 
GREAT BRITAIN 

Hewlett-Packard Ltd. 

Trafalgar House 
Navigation Road 
ALTRINCHAM 
Cheshire WA14 INU 
Tel: 061 928 6422 
Telex: 668068 
A,CH,CS,E,M,P 

+ Hewlett-Packard Ltd. 

Miller House 

The Ring, BRACKNELL 
Berks RG12 IXN 
Tel: (0344) 424898 
Telex: 848733 
C,M,P 

Hewlett-Packard Ltd. 

Elstree House, Elstree Way 
BOREHAMWOOD, Herts WD6 ISG 
Tel: 01 207 5000 
Telex: 8952716 
E,CH,CS 

Hewlett-Packard Ltd. 

Oakfield House, Oakfield Grove 
Clifton BRISTOL, Avon BS8 2BN 
Tel: 0272 736806 
Telex: 444302 
CH,CS,E 

Hewlett-Packard Ltd. 

Bridewell House 
Bridewell Place 
LONDON EC4V BBS 
Tel: 01 583 6565 
Telex: 298163 
CH,CS,P 

Hewlett-Packard Ltd. 

Harman House 
1 George Street 
Uxbridge, 

MIDDLESEX, UBS lYH 
Tel: 0895 72020 
Telex: 89313415 
E,CH,CM,M 

Hewlett-Packard Ltd. 

Pontefract Road 

NORMANTON, West Yorkshire 
WF6 IRN 

Tel: 0924 895566 
Telex: 557355 
CH,CS 

Hewlett-Packard Ltd. 

The Quadrangle 
106-118 Station Road 
REDHILL, Surrey RHl IPS 
Tel: 0737 68655 
Telex: 947234 
CH,CS,E, 

Hewlett-Packard Ltd. 

Avon House 

435 Stratford Road 

Shirley, SOLIHULL, West Midlands 

B90 4BL 

Tel: 021 745 8800 
Telex: 339105 
CH,CS 

Hewlett-Packard Ltd. 

West End House 
41 High Street, West End 
SOUTHAMPTON 
Hampshire S03 300 
Tel: (0703) 476767 
Telex: 477138 
CH,CS 

Hewlett-Packard Ltd. 

King Street Lane 
Winnersh, WOKINGHAM 
Berkshire RGll 5AR 
Tel: 0734 784774 
Telex: 847178 
CH,CS,E, 


Hewlett-Packard Ltd., 

Customer Support Centre 
Eskdale Road, 

Winnersh, WOKINGHAM 
Berkshire, RGll502 
Tel: (0734) 696622 
Telex: 848884 
A 

SCOTLAND 

Hewlett-Packard Ltd., 

15 Carden Place, 
ABERDEEN 
ABl lUR 

Tel: 0224 638042 
E,CH 

Hewlett-Packard Ltd. 

SOUTH QUEENSFERRY 
West Lothian, EH30 9TG 
Tel: 031 331 1188 
Telex: 72682/3 
A,CH,CM,CS,E,M,P 

URUGUAY 

Pablo Ferrando S.A.C. e /. 

Avenida Italia 2877 

Casilla de Correo 370 

MONTEVIDEO 

Tel: 80-2586 

Telex: Public Booth 901 

A,CM,E,M 

Olympia de Uruguay S.A. 
Maquines de Oficina 
Avda. del Libertador 1997 
Casilla de Correos 6644 
MONTEVIDEO 
Tel: 91-1809, 98.-3807 
Telex: 6342 OROU UY 
P 


VENEZUELA 

Hewlett-Packard de Venezuela C.A. 

3A Transversal Los Ruices Norte 

Edificio Segre 2 & 3 

CARACAS 1071 

Tel: 239-4133 

Telex: 251046 HEWPACK 

A,CH,CS,E,M,P 

Hewlett-Packard de Venezuela, C.A. 
Centro Ciudad Comercial Tamanaco 
Nivel C-2 (Nueva Etapa) 

Local 53H05 
CHUAO, Caracas 
Tel: 928291 
P 

Hewlett-Packard de Venezuela C.A. 
Residencias Tia Betty Local 1 
Avenida 3 y con Calle 75 
MARACAIBO, Estado Zulia 
Apartado 2646 

Tel: (061) 75801-75805-75806- 
80304 

Telex: 62464 HPMAR 
C,E 

Hewlett-Packard de Venezuela C.A. 

Urb. Lomas del Este 

Torre Trebol - Piso 11 

VALENCIA, Estado Carabobo 

Apartado 3347 

Tel: (041) 222992/223024 

CH,CS,P 

Albis Venezoiana S.R.L. 

Av. Las Marias, Ota. Alix, 

El Pedrega! 

Apartado 81025 
CARACAS 1080A 
Tel: 747984, 742146 
Telex: 24009 ALBIS VC 
A 

Tecnologica Medica del Caribe, 

C.A. 

Multicentro Empresarial de! Este 

Ave. Libertador 

Edif. Libertador 

Nucleo "C" - Oficina 51-52 

CARACAS 

Tel: 339867/333780 

M 
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REGIONAL HEADQUARTERS OFFICES 

If there is no sales office listed for your area, contact one of these headquarters offices. 


YUGOSLAVIA 

Hermes 

General Zdanova 4 

Telex: YU-1 WOO BEOGRAD 

AME.P 

Hermes 
Titova 50 

Telex: YU-31583 LJUBLJANA 
CH,CS,EMP 

Blektrotehna 
TITOVA 50 

Telex: YU-BIOOO LJUBLJANA 
CM 

ZAMBIA 

H.J. Tilbury (Zambia! Ltd. 

P.O. Box 32792 
LUSAKA 
Tel: 215590 
Telex; 40128 
E 

ZIMBABWE 

Field Technical Sales 
45 Kelvin Road, North 
P.B. 3458 
SALISBURY 
Tel: 705 231 
Telex: 4-122 RH 
F,P 


AFRICA AND 
MIDDLE EAST 

Hewlett-Packard S.A. 

Mediterranean and Middle East 
Operations 
Atrina Centre 
32 Kifissias Ave. 

Paradissos-Amarousion, ATHENS 
Greece 

Tel: 682 88 11 
Telex: 21-6588 HPAT GR 
Cable; HEWPACKSA Athens 

NORTH CENTRAL 
AFRICA 
Hewlett-Packard S.A. 

7, Rue du 6ois-du-Lan 
CH-1217 MEYRIN 2, Switzerland 
Tel: (0221 83 12 12 
Telex: 27835 hpse 
Cable: HEWPACKSA Geneve 

ASIA 

Hewlett-Packard Asia Ltd. 

47/F, China Resources Bldg. 

26 Harbour Rd., HONG KONG 
G.P.O. Box 863, 

Tel: 5-8330833 
Telex: 76793 HPA HX 
Cable: HPASIALTD TD 


EASTERN EUROPE 

Hewlett-Packard Ges.m.b.h. 

Liebigasse 1 
P.O. Box 72 

A-1222 VIENNA, Austria 
Tel: (222) 2365110 
Telex: 1 3 4425 HEPA A 

NORTHERN EUROPE 

Hewlett-Packard S.A. 

Uilenstede 475 
P.O. Box 999 

l\IL-1180 AZ AMSTELVEEN 
The Netherlands 
Tel: 20 437771 

SOUTH EAST EUROPE 

World Trade Center 
110 Avenue Louis Casal 
1215 Cointrin, GENEVA 
Switzerland 
Tel: (022) 98 96 51 
Telex: 27225 hpser 

OTHER INTERNATIONAL 
AREAS 

Hewlett-Packard Co. 

Intercontinental Headquarters 
3495 Deer Creek Road 
PALO ALTO, CA 94304 
Tel: (415) 857-1501 
Telex: 034-8300 
Cable: HEWPACK 


ABOUT HEWLETT-PACKARD 

David Packard and William Hewlett founded the company as a partnership in Palo Alto, Califor¬ 
nia in 1 939. Worldwide sales in fiscal year 1 984 totalled U.S. $6.04 billion. International sales 
accounted for almost 43% of this figure. 

PEOPLE 

Worldwide employment is over 83,000 with 26,000 employees outside the United States. 

PRODUCTS 

The company designs, manufactures, and markets measurement and computation products and 
systems used in business. Industry, science, engineering, education, and medicine. 

FACILITIES 

Hewlett-Packard has manufacturing facilities the United States, Canada, Latin America, Europe, 
and Asia. The company has established joint ventures In Japan, the People's Republic of China, 
Mexico, and South Korea. Hewlett-Packard has 330 sales and support activities in 76 coun¬ 
tries. Intercontinental Operations headquarters and HP's corporate offices are located In Palo 
Alto, California. European Operations are headquartered in Geneva, Switzerland. 
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HP Components 
Sales and Service 


Alabama 

P.O. Box 7700 
420 Wynn Dr., N.W. 
Huntsville 35805 
Tel: (205) 830-2000 

Arizona 

8080 Pointe Parkway West 
Phoenix 85044 
Tel: (602) 273-8000 

California 

1421 So. Manhattan Ave. 
Fullerton 92631 
Tel: (714) 999-6700 

9606 Aero Dr. 

P.O. Box 23333 
San Diego 92123 
Tel: (714) 279-3200 

3003 Scott Blvd. 

Santa Clara 95050 
Tel: (408) 988-7000 

2150 West Hillcrest Dr. 
Thousand Oaks 91320 
Tel: (805) 373-7000 

Colorado 

24 Inverness Place East 
Englewood 80110 
Tel: (303) 649-5000 

Connecticut 

27 Barnes Industrial Rd. So. 
P.O. Box 5007 
Wallingford 06492 
Tel: (203) 265-7801 


Florida 

P.O. Box 13910 
6177 Lake Ellenor Dr. 
Orlando 32809 
Tel: (305) 859-2900 

Georgia 

P.O. Box 105005 
2000 South Park Place 
Atlanta 30348 
Tel: (404) 955-1500 

Illinois 

5201 Tollview Dr. 

Rolling Meadows 60008 
Tel: (312) 255-9800 

Indiana 

11911 No. Meridian Street 
Carmel 46032 
Tel: (317) 844-4100 

Maryland 

3701 Koppers St. 

Baltimore 21227 
Tel: (301) 644-5800 

P.O. Box 1648 
4 Choke Cherry Rd. 
Rockville 20850 
Tel: (301) 948-6370 

Massachusetts 

1775 Minuteman Rd. 
Andover 01810 
Tel: (617) 682-1500 

Michigan 

39550 Orchard Hill Place Dr. 

Novi 48050 

Tel: (313) 349-9200 

Minnesota 

2025 W. Larpenteur Ave. 

St. Paul 55113 
Tel: (612) 644-1100 


Missouri 

1001 East 101 Terr. 

Suite 120 
P.O. Box 24796 
Kansas City 64131 
Tel: (816)941-0411 

New Jersey 

60 New England Ave. West 
Piscataway 08854 
Tel: (201)981-1199 

W. 120 Century Rd. 
Paramus 07652 
Tel: (201) 265-5000 

New Mexico 

7801 Jefferson St., NE 
Albuquerque 87109 
Tel: (505) 823-6100 

New York 

7641 Henry Clay Blvd. 
Liverpool 13088 
Tel: (315) 451-1820 

200 Cross Keys Office 
Fairport 14450 
Tel: (716) 223-9950 

250 Westchester Ave. 
White Plains 10604 
Tel: (914) 684-6100 

3 Crossways Park West 
Woodbury 11797 
Tel: (516) 921-0300 

North Carolina 

305 Gregson Dr. 

Cary 27511 
Tel: (919) 467-6600 


Ohio 

16500 Sprague Rd. 
Cleveland 44130 
Tel: (216) 243-7300 

675 Brooksedge Blvd. 
Westerville 43081 
Tel: (614) 891-3344 

Oregon 

P.O. Box 328 
Wilsonville 97070 
Tel: (503) 682-8000 

Pennsylvania 

2750 Monroe Blvd. 

P.O. Box 713 
Valley Forge 19482 
Tel: (215) 666-9000 

Texas 

11002-B Metric Blvd. 
Austin 78758 
Tel: (512) 835-6771 

10535 Harwin 
Houston 77036 
Tel: (713) 776-6400 

930 E. Campbell Rd. 
P.O. Box 831270 
Richardson 75083-1270 
Tel: (214) 231-6101 

Washington 

Bellefield Office Pk. 
15815 S.E. 37th St. 
Bellevue 98006 
Tel: (206) 643-4000 
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HEWLETT 

PACKARD 


For more information call your local HP sales office listed in the telephone directory white pages. Ask for the Components Department. Or write to Hewlett-Packard 
U.S.A. — PO. Box 10301. Palo Alto, CA 94303-0890. Europe — PO. Box 999 1180 AZ Amstelveen. The Netherlands. Canada — 6877 Goreway Drive. Mississauga. L4V 1M8 
Ontario. Japan — Yokogawa-Hewlett-Packard Ltd. 3-29-21. Takaido-Higashi. Suginami-ku. Tokyo 168. Elsewhere in the world, write to Hewlett-Packard Intercontinental 
3495 Deer Creek Road. Palo Alto. CA 94304. 
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